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(54) RADIATION SENSITIVE MATERIAL AND PATTERN FORMING METHOD 

(57)Abstract: 

PURPOSE: To provide a radiation sensitive material which can be used 
in lithography taking an exima laser as an exposure source, and which 
has high sensitivity and excellent adhesive property as well as excellent 
transparency and etching resistance by forming the material by a 
specified copolymer and a material caused to generate an acid by 

radiation exposure. Rl Rz : 

CONSTITUTION: A radiation sensitive material is formed by a copolymer — (-C*-fe — C \ rcl^^C^— 
expressed by the formula and a material caused to generate an acid by Q — c ^ tiVc: " 

radiation exposure. In the formula, R1 and R2 respectively indicate CH3 ~ , " i 

or H, and at least one of R1 and R2 is H. R3 indicates an alkyl group, and 0 
Y indicates the alicyclic series. The unit structure having the alicyclic V Ck-b-Sp— 1 



series in the copolymer is preferably 40-70mol%. If the composition is 
under 40mol%, satisfactory dry etching resistance can not be obtained, 
and if it exceeds 70mol%, t-butyl unit which is photosensitive is few so 
that patterning is difficult. 
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CLAIMS 



[Claim(s)] 

[Claim 1] General formula [** 1] 

Radiation sensitive material characterized by coming out and consisting of a copolymer shown and matter which 
produces an acid by radiation irradiation. 

[Claim 2] Radiation sensitive material with which unit structure of having an alicycle group in said copolymer is 
characterized by 40-70-mol being % in a radiation sensitive material according to claim 1. 
[Claim 3] General formula [** 2] 

Radiation sensitive material characterized by consisting of a copolymer including the unit structure which comes 
out and produces an alkali fusibility radical with the methacrylic acid or acrylic acid shown, and an acid, and 
matter which produces an acid by radiation irradiation. 
[Claim 4] General formula [** 3] 

Radiation sensitive material characterized by coming out and consisting of a ternary polymerization object shown 
and matter which produces an acid by radiation irradiation. 

[Claim 5] Radiation sensitive material with which unit structure of having said carboxylic acid in said copolymer 
is characterized by being less than [ more than 5mol%35mol% ] in a radiation sensitive material according to claim 
3 or 4. 

[Claim 6] General formula [** 4] 

Radiation sensitive material characterized by consisting of a polymer which consists of unit structure which 
comes out and produces an alkali fusibility radical with the methacrylic-acid hydroxyethyl and the acid which are 
shown, and matter which produces an acid by radiation irradiation. 
[Claim 7] General formula [** 5] 

Radiation sensitive material characterized by coming out and consisting of a ternary polymerization object shown 
and matter which produces an acid by radiation irradiation. 

[Claim 8] Radiation sensitive material with which said methacrylic-acid hydroxyethyl in said copolymer is 
characterized by being more than 5mol% in a radiation sensitive material according to claim 6 or 7. 
[Claim 9] General formula [** 6] 

Radiation sensitive material characterized by consisting of a copolymer which comes out and includes the unit 
structure shown and the unit structure which produces an alkali fusibility radical with an acid, and matter which 
produces an acid by radiation irradiation. 
[Claim 10] General formula [** 7] 

Radiation sensitive material characterized by coming out and consisting of a copolymer shown and matter which 
produces an acid by radiation irradiation. 
[Claim 1 1] General formula [** 8] 

Radiation sensitive material characterized by consisting of a polymer which comes out and includes the unit 
structure shown and the unit structure which produces an alkali fusibility radical with an acid, and matter which 
produces an acid by radiation irradiation. 
[Claim 12] General formula [** 9] 

Radiation sensitive material characterized by coming out and consisting of a copolymer shown and matter which 
produces an acid by radiation irradiation. 
[Claim 13] General formula [** 10] 

Radiation sensitive material characterized by consisting of a polymer including the unit structure which comes 
out and produces an alkali fusibility radical with the unit structure and the acid which are shown, and matter 
which produces an acid by radiation irradiation. 

[Claim 14] Radiation sensitive material with which said copolymer is characterized by having t-buty I in a 
radiation sensitive material according to claim 13. 

[Claim 15] Radiation sensitive material with which said copolymer is characterized by having an alicycle group in 



a radiation sensitive material according to claim 13. 

[Claim 16] It sets to a radiation sensitive material according to claim 13, and is said general formula [** 1 1], 
Radiation sensitive material with which it comes out and structure shown is characterized by being acrylonitrile 
or a methacrylonitrile. 

[Claim 17] Radiation sensitive material with which said acrylonitrile in said copolymer or said methacrylonitrile is 
characterized by 10-70-mol being % in a radiation sensitive material according to claim 16. 
[Claim 18] General formula [** 12] 

Radiation sensitive material characterized by coming out and having the ternary polymerization object shown and 
the matter which produces an acid by radiation irradiation. 

[Claim 19] Radiation sensitive material characterized by having a resist containing a hydrophilic radical, and a 
hydrophobic compound. 

[Claim 20] The resist which contains said hydrophilic radical in a radiation sensitive material according to claim 
19 is a general formula [** 13]. 

Radiation sensitive material which comes out and is characterized by being the copolymer shown. 

[Claim 21] The vinyl phenol in the resist which contains said hydrophilic radical in a radiation sensitive material 

according to claim 20 is a radiation sensitive material characterized by 50-70-mol being %. 

[Claim 22] The resist which contains said hydrophilic radical in a radiation sensitive material according to claim 
19 is a general formula [** 14]. 

Radiation sensitive material which comes out and is characterized by being the copolymer shown. 

[Claim 23] The vinyl phenol in the resist which contains said hydrophilic radical in a radiation sensitive material 

according to claim 22 is a radiation sensitive material characterized by 60-80-mol being %. 

[Claim 24] Setting to a radiation sensitive material according to claim 19 to 23, said hydrophobic compound is a 
general formula [** 15]. 

Radiation sensitive material which comes out and is characterized by being the matter shown. 

[Claim 25] Setting to a radiation sensitive material according to claim 19 to 23, said hydrophobic compound is a 

general formula [** 16]. 

Radiation sensitive material which comes out and is characterized by being the matter shown. 
[Claim 26] General formula [** 1 7] 

Radiation sensitive material characterized by consisting of a copolymer which comes out and contains the 

itaconic acid anhydride shown and a polymer including the unit structure which produces an alkali fusibility 

radical with an acid in unit structure, and matter which produces an acid by radiation irradiation. 

[Claim 27] Setting to a radiation sensitive material according to claim 26, said copolymer is a general formula [** 

18]. 

Radiation sensitive material which comes out and is characterized by what is shown. 

[Claim 28] Setting to a radiation sensitive material according to claim 26, said copolymer is a general formula [** 
19]. 

Radiation sensitive material which comes out and is characterized by what is shown. 

[Claim 29] Setting to a radiation sensitive material according to claim 26, said copolymer is a general formula [** 
20]. 

Radiation sensitive material which comes out and is characterized by what is shown. 

[Claim 30] Setting to a radiation sensitive material according to claim 26, said copolymer is a general formula [** 
21]. 

Radiation sensitive material which comes out and is characterized by what is shown. 
[Claim 31] It is the radiation sensitive material characterized by including the unit structure where said 
copolymer consists of said itaconic acid anhydride in a radiation sensitive material according to claim 26 to 30, 
at 5-50-mol % of a rate. 

[Claim 32] The pattern formation approach characterized by forming a resist using a radiation sensitive material 
according to claim 1 to 31, developing said resist on said processed substrate, and forming a predetermined 
resist pattern after exposing a radiation alternatively to said resist on said processed substrate after applying 
said resist on a processed substrate and prebaking said processed substrate, and performing postbake of said 
processed substrate. 

[Claim 33] The pattern formation approach characterized by a resist being formed using radiation sensitive 
material, and said resist being applied on a processed substrate, prebaking said processed substrate, exposing a 
radiation alternatively to said resist on said processed substrate, performing postbake of said processed 
substrate, developing said resist on said processed substrate, and using an organic alkali water solution and the 
mixed liquor of isopropyl alcohol for a developer in the pattern formation approach which forms a predetermined 
resist pattern. 

[Claim 34] the pattern formation approach according to claim 33 — setting — said developer — said isopropyl 

alcohol — 5vol(s)% - 95vol% — the pattern formation approach characterized by containing. 

[Claim 35] The methacrylic ester unit which has an alicycle group in the acrylic ester unit or the ester section 



which has an alicycle group in the ester section, A resist is formed in the acrylic ester unit or the ester section 
which has owner polarity structure in the ester section using the polymer containing a methacrylic ester unit 
with owner polarity structure. After applying said resist on a processed substrate, prebaking of said processed 
substrate is performed. After applying the protective coat which consists of a transparent hydrocarbon system 
polymer to far-ultraviolet light on said resist, After heat-treating and exposing a radiation alternatively to said 
resist on said processed substrate, In the pattern formation approach which develops said resist on said 
processed substrate, and forms a predetermined resist pattern after performing postbake of said processed 
substrate and exfoliating said protective coat The spreading solvent of said hydrocarbon system polymer in said 
protective coat is a non-aromatic series system hydrocarbon or a general formula [** 22]. 
The pattern formation approach which comes out and is characterized by being the aromatic series system 
hydrocarbon shown. 

[Claim 36] A resist is formed using a radiation sensitive material according to claim 26 to 31. After applying said 
resist on a processed substrate, prebaking of said processed substrate is performed. After applying the 
protective coat which consists of a transparent hydrocarbon system polymer to far-ultraviolet light on said 
resist, After heat-treating and exposing a radiation alternatively to said resist on said processed substrate. The 
pattern formation approach characterized by developing said resist on said processed substrate, and forming a 
predetermined resist pattern after performing postbake of said processed substrate and exfoliating said 
protective coat. 

[Claim 37] The pattern formation approach that the spreading solvent of said hydrocarbon system polymer in 
said protective coat is characterized by being a limonene, 1, 5-cyclo-octadiene, 1-decene, t-butyl cyclohexane, 
p-cymene, or dodecylbenzene in the pattern formation approach according to claim 35 or 36. 
[Claim 38] It is the pattern formation approach characterized by said hydrocarbon system polymer being an 
olefin system polymer or a diene system polymer in the pattern formation approach according to claim 35 to 37. 
[Claim 39] The matter which has said owner polarity structure in the pattern formation approach according to 
claim 36 is the pattern formation approach that some atoms of a ketone, alcohol, the ether, ester, a carboxylic 
acid, acid-anhydride structures, or such structures are characterized by having the structure permuted with 
sulfur, nitrogen, or a halogen. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the pattern formation approach which used radiation sensitive 
material and its radiation sensitive material. In recent years, integration progresses, as for the semiconductor 
integrated circuit, LSI and VLSI are put in practical use, and with this, the minimum pattern reaches a submicron 
field and is in the inclination further made detailed. Use of the lithography (photolithography) technique of 
obtaining a desired pattern is indispensable by covering with a resist a processed substrate [ in which the thin 
film was formed ] top in formation of a detailed pattern, developing negatives, after performing selection 
exposure, making a resist pattern, performing dry etching by making this into a mask, and removing a resist after 
that. And as the exposure light source used for this, although ultraviolet rays were used, far ultraviolet rays with 
short wavelength, an electron ray, an X-ray, etc. have come to be used as the light source with detailed-izing of 
a pattern at the beginning. 

[0002] Therefore, corresponding to the lithography technique especially using excimer laser (KrF laser with a 
wavelength of 248nm, ArF laser with a wavelength of 193nm), the resist ingredient which has high definition, high 
sensitivity, and the outstanding dry etching-proof nature is demanded. 
[0003] 

[Description of the Prior Art] Although many things to which the conventional resist uses phenol resin or 
novolak resin as the base have been developed, these ingredients contain the aromatic series ring and dry 
etching-proof nature is excellent, transparency is low to the wavelength of KrF laser. To especially the 
wavelength of ArF laser, it is completely opaque. For this reason, the pattern precision which can respond to 
detailed-ization was not able to be acquired. 

[0004] On the other hand, although the t-butyl methacrylate polymer is proposed as a transparent resist to 
excimer light, this resist lacks in dry etching-proof nature. Therefore, this invention persons presented the 
chemistry magnification mold resist using the alicycle group as what has the dry etching-proof nature of 
aromatic series ****, and has transparency to the wavelength of KrF laser and ArF laser, in addition — as an 
alicycle group — norbornene, a par hydronalium anthracene, a cyclohexane, and tricyclo [ — 5. — 2.1.02, 6] 
Deccan, adamantane, etc. are desirable (refer to JP,4-39665,A). 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the chemistry magnification mold resist using the above- 
mentioned alicycle copolymer, along with the increment in the presentation ratio, the alicycle group who gives 
dry etching-proof nature increases [ stiffnesses ], while raising the hydrophobicity of a polymer, for this reason , 
there be a problem that the solubility over the alkali water solution the amount of carboxylic acids which 
diffusion of the proton acid which be a catalyst because of that hardness in addition to high hydrophobicity be 
bar , and an amplification factor fall , and be generate in the field beyond 50mol% decrease , and whose 
presentation ratio from which the dry etching resistance of the resist average which used phenol resin or 
novolak resin as the base be acquire , for example , the unit structure of have an alicycle group , be a developer 
fell . 

[0006] Moreover, these resists are lacking in adhesion, and since the resist film becomes hard by an alicycle 
group's installation, distortion concerning the resist film becomes large and they become easy to separate. For 
this reason, there was a problem that the pattern property which carried out stability could not be acquired. 
Moreover, the phenomenon in which the acid generated by exposure cannot form a desired pattern in from 
exposure before after [ exposure ] BEKU (PEB) with the pollutants in atmospheric air (amine component etc.) as 
a problem peculiar to a chemistry magnification mold resist since deactivation is carried out, neutralization and 
arises. It is known that the pattern formation approach which applies a protective coat on the resist film is 
effective as the improvement approach. This approach was very effective to the resist which occupies most 
conventional resists and which makes a phenol a base polymer. However, when a protective coat was applied to 



the resist which uses a hydrophobic polymer including a polar low polymer, especially a polar alicycle group as 
the base by the non-phenol system and the solvent of the aromatic hydrocarbon system conventionally used as 
a spreading solvent of a protective coat was used since both polarity was similar, the resist film itself dissolved 
and there was a problem that spreading of a protective coat was difficult. 

[0007] For this reason, there was a problem of could not resolve a pattern or separating greatly from desired 
pattern size in response to the effect of a pollutant. The purpose of this invention is to offer the radiation 
sensitive material which is high sensitivity and was excellent in adhesion, and the pattern formation approach 
using the radiation sensitive material not only the outstanding transparency and etching resistance that use 
excimer laser in the lithography made into the source of exposure but. 

[0008] Moreover, other purposes of this invention are to offer the pattern formation approach that the pattern 
property which could form the protective coat also in the polar low polymer, and carried out stability by the non- 
phenol system can be acquired. 
[0009] 

[Means for Solving the Problem] The above-mentioned technical problem is a general formula [0010]. 
[Formula 23] 

It is attained by the radiation sensitive material characterized by coming out and consisting of a copolymer 
shown and matter which produces an acid by radiation irradiation. Moreover, in the above-mentioned radiation 
sensitive material, it is desirable that the unit structure of having an alicycle group in said copolymer is 40-70- 
mol%. 

[0011] Moreover, the above-mentioned technical problem is a general formula [0012]. 
[Formula 24] 

It is attained by the radiation sensitive material characterized by consisting of a copolymer including the unit 
structure which comes out and produces an alkali fusibility radical with the methacrylic acid or acrylic acid 
shown, and an acid, and matter which produces an acid by radiation irradiation. Moreover, the above-mentioned 
technical problem is a general formula [0013]. 
[Formula 25] 

It is attained by the radiation sensitive material characterized by coming out and consisting of a ternary 
polymerization object shown and matter which produces an acid by radiation irradiation. Here, it can be used, if it 
secedes from t-butyl, TERORA hydropyranyl radical, alpha, and alpha-dimethylbenzyl radical, a 3-oxocyclohexyl 
radical, etc. with proton acid as an ester group considering that an alkali fusibility radical is produced with an 
acid. However, what does not contain the benzene ring from a transparent point to excimer light is suitable. 
Therefore, t-butyl, a TERORA hydropyranyl radical, and a 3-oxocyclohexyl radical are more desirable. 
[0014] Moreover, in the above-mentioned radiation sensitive material, it is desirable for the unit structure of 
having said carboxylic acid in said copolymer to be less than [ more than 5mol%35mol% ]. Moreover, the above- 
mentioned technical problem is a general formula [0015]. 
[Formula 26] 

It is attained by the radiation sensitive material characterized by consisting of a polymer which consists of unit 
structure which comes out and produces an alkali fusibility radical with the methacrylic-acid hydroxyethyl and 
the acid which are shown, and matter which produces an acid by radiation irradiation. Moreover, the above- 
mentioned technical problem is a general formula [0016]. 
[Formula 27] 

It is attained by the radiation sensitive material characterized by coming out and consisting of a Sankyo polymer 
shown and matter which produces an acid by radiation irradiation. Here, it can be used, if it secedes from t- 
butyl, TERORA hydropyranyl radical, alpha, and alpha-dimethylbenzyl radical, a 3-oxocyclohexyl radical, etc. with 
proton acid as an ester group considering that an alkali fusibility radical is produced with an acid. However, what 
does not contain the benzene ring from a transparent point to excimer light is suitable. Therefore, t-butyl, a 
TERORA hydropyranyl radical, and a 3-oxocyclohexyl radical are more desirable. 

[0017] Moreover, in the above-mentioned radiation sensitive material, it is desirable for said methacrylic-acid 
hydroxyethyl in said copolymer to be more than 5mol%. Moreover, the above-mentioned technical problem is a 
general formula [0018]. 
[Formula 28] 

It is attained by the radiation sensitive material characterized by consisting of a copolymer which comes out and 
includes the unit structure shown and the unit structure which produces an alkali fusibility radical with an acid, 
and matter which produces an acid by radiation irradiation. Moreover, the above-mentioned technical problem is 
a general formula [0019]. 
[Formula 29] 

It is attained by the radiation sensitive material characterized by coming out and consisting of a copolymer 
shown and matter which produces an acid by radiation irradiation. Moreover, the above-mentioned technical 
problem is a general formula [0020]. 



[Formula 30] 

It is attained by the radiation sensitive material characterized by consisting of a polymer which comes out and 
includes the unit structure shown and the unit structure which produces an alkali fusibility radical with an acid, 
and matter which produces an acid by radiation irradiation. Moreover, the above-mentioned technical problem is 
a general formula [0021]. 
[Formula 31] 

It is attained by the radiation sensitive material characterized by coming out and consisting of a copolymer 
shown and matter which produces an acid by radiation irradiation. Moreover, the above-mentioned technical 
problem is a general formula [0022]. 
[Formula 32] 

It is attained by the radiation sensitive material characterized by consisting of a polymer including the unit 
structure which comes out and produces an alkali fusibility radical with the unit structure and the acid which are 
shown, and matter which produces an acid by radiation irradiation. Moreover, in the above-mentioned radiation 
sensitive material, it is desirable for said copolymer to have t-butyl. 

[0023] Moreover, in the above-mentioned radiation sensitive material, it is desirable for said copolymer to have 
an alicycle group. Moreover, it sets to the above-mentioned radiation sensitive material, and is said general 
formula [0024]. 
[Formula 33] 

It comes out and it is desirable for the structure shown to be acrylonitrile or a methacrylonitrile. Moreover, in 
the above-mentioned radiation sensitive material, it is desirable for said acrylonitrile in said copolymer or said 
methacrylonitrile to be 10-70-mol%. 
[0025] Moreover, a general formula [0026] 
[Formula 34] 

It is attained by the radiation sensitive material characterized by coming out and having the ternary 
polymerization object shown and the matter which produces an acid by radiation irradiation. Moreover, it is 
attained by the radiation sensitive material characterized by having a resist containing a hydrophilic radical, and 
a hydrophobic compound. 

[0027] Moreover, the resist which contains said hydrophilic radical in the above-mentioned radiation sensitive 
material is a general formula [0028]. 
[Formula 35] 

It comes out and it is desirable that it is the copolymer shown. Moreover, as for the vinyl phenol in the resist 
containing said hydrophilic radical, in the above-mentioned radiation sensitive material, it is desirable that it is 
[ 50-70 mol ] %. Moreover, the resist which contains said hydrophilic radical in the above-mentioned radiation 
sensitive material is a general formula [0029]. 
[Formula 36] 

It comes out and it is desirable that it is the copolymer shown. Moreover, as for the vinyl phenol in the resist 
containing said hydrophilic radical, in the above-mentioned radiation sensitive material, it is desirable that it is 
[ 60-80 mol ] %. Moreover, it sets to the above-mentioned radiation sensitive material, and said hydrophobic 
compound is a general formula [0030]. 
[Formula 37] 

It comes out and it is desirable that it is the matter shown. Moreover, it sets to the above-mentioned radiation 
sensitive material, and said hydrophobic compound is a general formula [0031]. 
[Formula 38] 

It comes out and it is desirable that it is the matter shown. Moreover, a general formula [0032] 
[Formula 39] 

It is attained by the radiation sensitive material characterized by consisting of a copolymer which comes out and 
contains the itaconic acid anhydride shown and a polymer including the unit structure which produces an alkali 
fusibility radical with an acid in unit structure, and matter which produces an acid by radiation irradiation. 
Moreover, it sets to the above-mentioned radiation sensitive material, and said copolymer is a general formula 
[0033]. 
[Formula 40] 

It comes out and being shown is desirable. Moreover, it sets to the above-mentioned radiation sensitive material, 
and said copolymer is a general formula [0034]. 
[Formula 41] 

It comes out and being shown is desirable. Moreover, it sets to the above-mentioned radiation sensitive material, 
and said copolymer is a general formula [0035]. 
[Formula 42] 

It comes out and being shown is desirable. Moreover, it sets to the above-mentioned radiation sensitive material, 
and said copolymer is a general formula [0036]. 



[Formula 43] 

It comes out and being shown is desirable. Moreover, as for said copolymer, in the above-mentioned radiation 
sensitive material, it is desirable to include the unit structure which consists of said itaconic acid anhydride at 
5-50-mol % of a rate. Moreover, after it exposes a radiation alternatively to said resist on said processed 
substrate after the above-mentioned technical problem forms a resist using the above-mentioned radiation 
sensitive material, applies said resist on a processed substrate and prebakes said processed substrate, and it 
performs postbake of said processed substrate, it develops said resist on said processed substrate, and is 
attained by the pattern-formation approach characterized by to form a predetermined resist pattern. 
[0037] Moreover, the above-mentioned technical problem forms a resist using radiation sensitive material, and 
applies said resist on a processed substrate. Prebake said processed substrate, expose a radiation alternatively 
to said resist on said processed substrate, perform postbake of said processed substrate, and said resist on said 
processed substrate is developed. In the pattern formation approach which forms a predetermined resist pattern, 
it is attained by the pattern formation approach characterized by using an organic alkali water solution and the 
mixed liquor of isopropyl alcohol for a developer. 

[0038] It is desirable that it is what consists of a polymer including the unit structure which produces an alkali 
fusibility radical as a radiation sensitive material at this time with unit structure and an acid including alicycle 
groups, such as an adamanthyl radical and a NOBORUNIRU radical, and matter which produces an acid by 
radiation irradiation, moreover, the above-mentioned pattern formation approach — setting — said developer — 
said isopropyl alcohol — 5vol(s)% - 95vol% — containing is desirable. 

[0039] Moreover, the methacrylic ester unit which has an alicycle group in the acrylic ester unit or the ester 
section which has an alicycle group in the ester section, A resist is formed in the acrylic ester unit or the ester 
section which has owner polarity structure in the ester section using the polymer containing a methacrylic ester 
unit with owner polarity structure. After applying said resist on a processed substrate, prebaking of said 
processed substrate is performed. After applying the protective coat which consists of a transparent 
hydrocarbon system polymer to far-ultraviolet light on said resist, After heat-treating and exposing a radiation 
alternatively to said resist on said processed substrate, In the pattern formation approach which develops said 
resist on said processed substrate, and forms a predetermined resist pattern after performing postbake of said 
processed substrate and exfoliating said protective coat The spreading solvent of said hydrocarbon system 
polymer in said protective coat is a non-aromatic series system hydrocarbon or a general formula [0040]. 
[Formula 44] 

It is attained by the pattern formation approach which comes out and is characterized by being the aromatic 
series system hydrocarbon shown. Moreover, after forming a resist using the above-mentioned radiation 
sensitive material and applying said resist on a processed substrate, After applying the protective coat which 
prebakes said processed substrate and consists of a transparent hydrocarbon system polymer to far-ultraviolet 
light on said resist, After heat-treating and exposing a radiation alternatively to said resist on said processed 
substrate, After performing postbake of said processed substrate and exfoliating said protective coat, it is 
attained by the pattern formation approach characterized by developing said resist on said processed substrate, 
and forming a predetermined resist pattern. 

[0041] Moreover, in the above-mentioned pattern formation approach, it is desirable for the spreading solvent of 
said hydrocarbon system polymer in said protective coat to be a limonene, 1, 5-cyclo-octadiene, 1-decene, t- 
butyl cyclohexane, p-cymene, or dodecylbenzene. Moreover, as for said hydrocarbon system polymer, in the 
above-mentioned pattern formation approach, it is desirable that they are an olefin system polymer or a diene 
system polymer. 

[0042] Moreover, as for the matter with said owner polarity structure, in the above-mentioned pattern formation 
approach, it is desirable for some atoms of a ketone, alcohol, the ether, ester, a carboxylic acid, acid-anhydride 
structures, or such structures to have the structure permuted with sulfur, nitrogen, or a halogen. In addition, as 
the matter which produces an acid by the radiation irradiation used in the above radiation sensitive material, i.e., 
an acid generator, it is a general formula [0043]. 
[Formula 45] 

The OKISA azole derivative come out of and shown, a general formula [0044] 
[Formula 46] 

s-triazine derivative come out of and shown, a general formula [0045] 
[Formula 47] 

The iodonium salt come out of and shown, a general formula [0046] 
[Formula 48] 

The sulfonium salt come out of and shown, a general formula [0047] 
[Formula 49] 

The disulfon derivative come out of and shown, a general formula [0048] 
[Formula 50] 



The imide sulfonate derivative come out of and shown, or a general formula [0049] 
[Formula 51] 

It is possible to come out and to use the diazonium salt shown. However, it is not limited to these. 
[0050] 

[Function] General formula [0051] 
[Formula 52] 

R1 whose radiation sensitive material which comes out and consists of a copolymer shown and matter which 
produces an acid by radiation irradiation is an alpha position, and R2 either — ** — since hydrophobic high and 
not a strong methyl group but magnitude are a hydrophobic small and weaker proton, while the hydrophobicity of 
a copolymer becomes small, the hardness decreases. For this reason, the increase of familiarity with a developer 
and diffusion of the proton acid which is a catalyst while becoming easy to permeate also become easy, and 
many carboxylic acids generate. The patterning property which development became easy, and whose sensibility 
improved and was stabilized for such a reason can be acquired. 

[0052] the unit structure of having an alicycle group in this copolymer here is 40-70-mol% — being desirable — 
it is because there are few t-butyl units which are sensitization radicals, so it will become difficult [ patterning ] 
if dry etching resistance with this presentation sufficient less than [ 40mol% ] is not acquired and 70-mol% is 
exceeded. Moreover, a general formula [0053] 
[Formula 53] 

The radiation sensitive material which comes out and consists of a copolymer shown and matter which produces 
an acid by radiation irradiation can acquire the patterning property which high sensitivity-ization of was attained 
and was stabilized by introducing the effective carboxylic acid as a hydrophilic radical into the polymer. That is, 
since a carboxylic acid is alkali fusibility when the carboxylic acid is contained in the copolymer from the 
beginning, a copolymer serves as alkali fusibility only by a sensitization radical replacing a little carboxylic acid. 
For this reason, high sensitivity can be attained and the stable patterning property can be acquired. 
[0054] Especially, it is a general formula [0055]. 
[Formula 54] 

In the radiation sensitive material which consists of a copolymer including the unit structure which comes out 
and produces an alkali fusibility radical with the methacrylic acid or acrylic acid shown, and an acid, and matter 
which produces an acid by radiation irradiation, since the hydrophobic, strong alicycle group is included in the 
copolymer, the effectiveness of the carboxylic acid being introduced into the polymer as a hydrophilic radical is 
large. 

[0056] One with desirable here the amount of installation of the carboxylic acid in this copolymer being less than 
[ more than 5mol%35mol% ] is because it will dissolve to the unexposed section and will become impossible 
[ patterning ], if that effectiveness is not seen but 35-mol% is exceeded in less than [ 5mol% ]. Moreover, a 
general formula [0057] 
[Formula 55] 

It becomes easy to get used as the increase of the hydrophilic property of a polymer, and a developer like the 
case where the carboxylic acid is introduced by introducing methacrylic-acid hydroxyethyl into the polymer as a 
hydrophilic radical, as for the radiation sensitive material which consists of matter which produces an acid by the 
polymer which consists of unit structure which produces an alkali fusibility radical with the methacrylic-acid 
hydroxyethyl come out of and shown, and an acid, and radiation irradiation, osmosis becomes easy, and solubility 
increases. 

[0058] Moreover, a general formula [0059] 
[Formula 56] 

In the radiation sensitive material which comes out and consists of a Sankyo polymer shown and matter which 
produces an acid by radiation irradiation, since the hydrophobic, strong alicycle group is included in the 
copolymer, the effectiveness of methacrylic-acid hydroxyethyl being introduced into the polymer as a hydrophilic 
radical is large. 

[0060] Here, the methacrylic-acid hydroxyethyl in this copolymer presupposed that it is desirable that it is more 
than 5mol% because effectiveness was not seen less than [ 5mol% ]. Moreover, a general formula [0061] 
[Formula 57] 

Consisting [ of a copolymer which comes out and includes the unit structure shown and the unit structure which 
produces an alkali fusibility radical with an acid, and matter which produces an acid by radiation irradiation ] 
radiation sensitive material, and a general formula [0062] 
[Formula 58] 

For the radiation sensitive material which comes out and consists of a copolymer shown and matter which 
produces an acid by radiation irradiation, all are [0063]. 
[Formula 59] 

Since it comes out and the unit structure shown is introduced, when the number of the sensitization radicals per 



unit structure increases, the patterning property by which sensibility was improved and stabilized is acquired. 
Moreover, a general formula [0064] 
[Formula 60] 

The radiation sensitive material which consists of a polymer which comes out and includes the unit structure 
shown and the unit structure which produces an alkali fusibility radical with an acid, and matter which produces 
an acid by radiation irradiation, and a general formula [0065] 
[Formula 61] 

The radiation sensitive material which comes out and consists of a copolymer shown and matter which produces 
an acid by radiation irradiation is both also [0066]. 
[Formula 62] 

Since it comes out and the unit structure shown is introduced, when the number of the sensitization radicals per 
unit structure increases, the patterning property by which sensibility was improved and stabilized is acquired. 
Furthermore, it is also effective to improve adhesion in order to acquire the patterning property stabilized more. 
If there are the adamanthyl radical and t-butyl which are especially a hydrocarbon, adhesion will fall remarkably. 
It is thought that it is because the polarity of the radical which consists of a hydrocarbon is small as this cause 
and there is no interaction with a substrate. 
[0067] Therefore, a general formula [0068] 
[Formula 63] 

The patterning property by which adhesion has been improved and the radiation sensitive material which 
consists of a polymer including the unit structure which comes out and produces an alkali fusibility radical with 
the unit structure and the acid which are shown, and matter which produces an acid by radiation irradiation was 
stabilized since the strong polar nitrile group was introduced is acquired. 

[0069] For example, when the unit structure containing a nitrile group was acrylonitrile or a methacrylonitrile, the 
amount of installation presupposed that it is desirable that it is [ 10-70 mol ] % because sensibility would not be 
obtained, if adhesion sufficient less than [ 10mol% ] was not acquired but 70-mol% was exceeded. Moreover, a 
general formula [0070] 
[Formula 64] 

The radiation sensitive material which comes out and consists of a polymer containing the hydrophilic radical and 
the hydrophobic, strong radical (for example, adamanthyl, norbornyl, cyclohexyl) which are shown, and matter 
which produces an acid by radiation irradiation, and a general formula [0071] 
[Formula 65] 
Or [0072] 
[Formula 66] 

To the copolymer which comes out and contains the hydrophilic radical shown, it is a general formula [0073]. 
[Formula 67] 
Or [0074] 
[Formula 68] 

Since the radiation sensitive material which comes out and comes to add the hydrophobic, strong compound 
shown can attain high sensitivity only by the hydrophobic, strong radical having inhibited deactivation by the 
contaminations in the environment from exposure to BEKU (amine etc.), and a sensitization radical changing to 
the hydrophilic radical of little alkali fusibility, it can perform stable patterning of the resist containing an 
especially hydrophobic, strong radical. 

[0075] Here, the copolymer containing a hydrophilic radical is a structure expression [0076]. 
[Formula 69] 

Since it comes out and patterning forming becomes impossible in order to become fusibility to a developer and 
to also dissolve an unexposed part if there are too many rates of the vinyl phenol shown, and the omission of a 
resist will worsen on the other hand if there are too few rates of a vinyl phenol, it is stabilized, and patterning 
cannot be performed. Therefore, a structure expression [0077] 
[Formula 70] 

It is desirable to introduce a vinyl phenol in [ 50-70 mol ] % in the copolymer which comes out and contains the 
hydrophilic radical shown, and it is a structure expression [0078]. 
[Formula 71] 

It is desirable to introduce a vinyl phenol in [ 60-80 mol ] % in the copolymer which comes out and contains the 
hydrophilic radical shown. Moreover, a general formula [0079] 
[Formula 72] 

The resist excellent in adhesion can be formed by using the radiation sensitive material which consists of a 
copolymer which has a polymer including the unit structure which comes out and produces an alkali fusibility 
radical with the itaconic acid anhydride and the acid which are shown as unit structure, and matter which 
produces an acid by radiation irradiation. That is, the adhesion with a substrate improves remarkably for a 



polarity with strong itaconic acid anhydride. 

[0080] Moreover, itaconic acid anhydride itself needs installation of a moderate amount, in order to use it, 
without spoiling a patterning property in order to show solubility in alkali. 5-50-mol% of a certain thing of a 
difference is [ the amount of installation ] desirable by a polymer presentation and structure. In less than 
[ 5mol% ], in order to be unable to raise adhesion enough, for the resist itself to serve as alkali fusibility if the 
amount exceeding 50-mol% is introduced, and to also dissolve an unexposed part, it is because patterning 
forming becomes impossible. 

[0081] Especially installation of such an alkali fusibility radical has the remarkable effectiveness of improving the 

omission nature of a pattern, in the resist which used the alicycle group as the base, and a patterning property 

can be made good. In addition, as concrete structure of the copolymer containing itaconic acid anhydride, it is a 

general formula [0082]. 

[Formula 73] 

General formula [0083] 

[Formula 74] 

General formula [0084] 

[Formula 75] 

General formula [0085] 

[Formula 76] 

There is **. Here, although the structure of having adamanthyl, norbornyl, cyclohexyl, a tricyclo [5.2.1.0] Deccan 
frame, etc. in a part is mentioned as the so-called alicycle group, it is not limited to these. 
[0086] Moreover, as a radical which produces an alkali fusibility radical with an acid, although t-butyl ester, t- 
amyl ester, t-butyl ether, t-BOC, tetrahydropyranyl ester, the tetrahydropyranyl ether, 3-oxocyclohexyl ester, 
dimethylbenzyl ester, etc. are mentioned, it is not limited to these. 

[0087] That is, by forming a resist using the above-mentioned radiation sensitive material, and performing 
spreading of a up to [ the processed substrate of this resist ], prebaking, exposure, postbake, development, etc., 
it is stabilized and a detailed pattern can be formed. Furthermore, it is also required to improve a developer in 
order to acquire the patterning property stabilized more. Proton acid deactivates in a chemistry magnification 
resist in the surface section by contamination of the amine in an environment etc., and there is a characteristic 
problem of making it refractory to a developer in it. For this reason, it is the big factor to which it is generated 
and the solubility difference of the surface section and the interior is not made as for the stable pattern. 
Hydrophobic, strong radicals, such as an adamanthyl radical which is especially a hydrocarbon, and t-butyl, have 
the effectiveness which checks the dissolution to a developer, and the effect of surface insolubilization is large. 
[0088] Therefore, since solubility increases remarkably and the solubility difference of the surface section and 
the interior becomes small by using an organic alkali water solution and the mixed liquor of isopropyl alcohol for 
a developer, stable patterning becomes possible. In addition, as alcohol to add, isopropyl alcohol was the most 
effective, by the methanol or ethanol, the crack was produced and peeling was conspicuous. Moreover, 
sensibility rose single or more figures by using this mixed developer, and since it becomes small [ distortion 
which starts at the time of development ], adhesion has also been improved sharply. 

[0089] moreover, this developer — isopropyl alcohol — 5vol(s)% - 95vol% — it is because it will be easy to 
produce a crack and a crack if sensibility of presupposed [ that containing is desirable ] does not improve less 
than [ 5mol% ] but 95~mol% is exceeded. Moreover, since the polymer containing an ingredient with acrylic ester 
structure or methacrylic ester structure including an alicycle group and an ingredient with the methacrylic ester 
structure which has a polar high unit in the acrylic ester structure which has a polar high unit in the ester 
section, or the ester section becomes high about the polarity of a base polymer, it can soften the very strong 
hydrophobicity by the alicycle group. Consequently, since a polar difference arises between the protective coats 
of a hydrocarbon system, a protective coat can be applied, without dissolving the resist film. Therefore, thereby, 
the pattern of desired size can be formed. 

[0090] Although the structure where a ketone, alcohol, the ether, ester, the carboxylic acid, the acid anhydrous 
compound, or the atom of a part of such structures was permuted by sulfur, nitrogen, or the halogen etc. is 
mentioned as polar high structure to introduce, it is not limited to these. The rate which introduces the 
ingredient which has polar structure is the about [ 1-50mol% ] need at least, and is preferably required 20% or 
more. 

[0091] Moreover, in the resist containing itaconic acid anhydride, in spite of including a hydrophobic, strong 
hydrocarbon group for a polarity with strong itaconic acid anhydride, it is possible to apply on a resist the 
hydrocarbon system polymer which was conventionally impossible as a protective coat. By forming such a 
protective coat on a resist, it becomes possible to prevent PED (Post Exposure Delay) which is a problem 
peculiar to a chemistry magnification mold resist. 

[0092] Moreover, it is using the solvent of a hydrocarbon system with big molecular weight as a spreading 
solvent of a protective coat, and it became possible to apply a protective coat more certainly. As a spreading 



solvent, it is difficult on a wafer to apply a protective coat to homogeneity what has the not much low boiling 
point. For this reason, a thing 100 degrees C or more has the desirable boiling point. Although a limonene, 1, 5- 
cyclo-octadiene, 1-decene, t-butyl cyclohexane, p-cymene, dodecylbenzene, etc. are mentioned, specifically, it 
is not limited to these. 

[0093] Moreover, although an olefin, diene, etc. are mentioned, if it is transparent and melts into the above- 
mentioned spreading solvent to exposure wavelength as a hydrocarbon polymer, it will not be limited to these. 
Moreover, although structure with a cyclohexane, norbornane, adamantane, and a tricyclo [5.2.1.0] Deccan frame 
is mentioned as an alicycle group, it is not limited to these. 
[0094] 
[Example] 

A [example 1] methacrylic-acid adamanthyl monomer and an acrylic-acid t-butyl monomer are taught by 1:1, and 
it considers as the toluene solution of 5 mol/l, and is a structure expression [0095] as a polymerization initiator. 
[Formula 77] 

azobisuisobutironitoriru (azo-isobutyro-dinitrile) come out of and shown — 20-mol% — it added. Then, the 
polymerization was carried out at the temperature of 80 degrees C for about 8 hours. The methanol performed 
precipitation purification after polymerization termination. Consequently, a structure expression [0096] 
[Formula 78] 

It came out and the copolymer of the presentation ratio 58:42 and weight average molecular weight (Mw) 5100 
which are shown, and degree of dispersion (Mw/Mn) 1.43 was obtained. According to thermal analysis, the glass 
transition temperature of this polymer was 126 degrees C. Next, it is a structure expression [0097] as an acid 
generator to the polymer compounded in this way. 
[Formula 79] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. It applied at 0.7-micrometer thickness on the wafer covered with the novolak 
resin which carried out postbake of this solution with the spin coat method, and temperature of 60 degrees C 
and prebaking for 100 seconds were performed on the hot plate. 

[0098] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper (the NIKON 
make, NA=0.45), the temperature of 100 degrees C and PEB for 60 seconds (Post Exposure Bake) were 
performed. Then, negatives were developed for 60 seconds using NMD-3 (Tokyo adaptation make) which is an 
alkali water solution, and the rinse was carried out for 30 seconds with pure water. The threshold energy Eth of 
the quantity of radiation at this time was 50 mJ/cm2. Moreover, resolution is quantity-of-radiation 130 mJ/cm2, 
and showed the L&S (line and space) pattern of 0.45-micrometer width of face. 

a [example 2] acrylic-acid adamanthyl monomer and a t-butyl methacrylate monomer — 1:1 — teaching — the 
toluene solution of 5 mol/l — carrying out — as a polymerization initiator — azobisuisobutironitoriru — 20-mol% 

— it added. Then, the polymerization was carried out at the temperature of 80 degrees C for about 8 hours. The 
methanol performed precipitation purification after polymerization termination. Consequently, a structure 
expression [0099] 

[Formula 80] 

It came out and the copolymer of the presentation ratio 50:50 and weight average molecular weight 4180 which 
are shown, and degree of dispersion 1.59 was obtained. According to thermal analysis, the glass transition 
temperature of this polymer was 94 degrees C. Next, it is a structure expression [0100] as an acid generator to 
the polymer compounded in this way. 
[Formula 81] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. It applied at 0.7-micrometer thickness on the wafer covered with the novolak 
resin which carried out postbake of this solution with the spin coat method, and temperature of 60 degrees C 
and prebaking for 100 seconds were performed on the hot plate. 

[0101] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 100 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using NMD-3 which are an alkali water solution, and the rinse was carried out for 30 seconds with pure 
water. The threshold energy Eth of the quantity of radiation at this time was 81 mJ/cm2. Moreover, resolution 
showed the L&S pattern of 0.50-micrometer width of face. 

as the polymerization initiator after teaching a [example 3] acrylic-acid adamanthyl monomer and an acrylic-acid 
t-butyl monomer by 1:1 and considering as the toluene solution of 5 mol/l — azobisuisobutironitoriru — 20-mol% 

— it added. Then, the polymerization was carried out at the temperature of 80 degrees C for about 8 hours. The 
methanol performed precipitation purification after polymerization termination. Consequently, a structure 
expression [0102] 

[Formula 82] 

It came out and the copolymer of the presentation ratio 47:53 and weight average molecular weight 4610 which 



are shown, and degree of dispersion 1.83 was obtained. According to thermal analysis, the glass transition 
temperature of this polymer was 72 degrees C. Next, it is a structure expression [0103] as an acid generator to 
the polymer compounded in this way. 
[Formula 83] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. It applied at 0.7-micrometer thickness on the wafer covered with the novolak 
resin which carried out postbake of this solution with the spin coat method, and temperature of 60 degrees C 
and prebaking for 100 seconds were performed on the hot plate. 

[0104] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 100 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using NMD-3 which are an alkali water solution, and the rinse was carried out for 30 seconds with pure 
water. The threshold energy Eth of the quantity of radiation at this time is 37 m J/cm2, and resolution showed 
the L&S pattern of 0.50-micrometer width of face. 

a [example of comparison 1] methacrylic-acid adamanthyl monomer, and a t-butyl methacrylate monomer — 1:1 

— teaching — the toluene solution of 5 mol/l — carrying out — as a polymerization initiator — 
azobisuisobutironitoriru — 20-mol% — it added. Then, the polymerization was carried out at the temperature of 
80 degrees C for about 8 hours. The methanol performed precipitation purification after polymerization 
termination. Consequently, a structure expression [0105] 

[Formula 84] 

It came out and the copolymer of the presentation ratio 59:41 and weight average molecular weight 3351 which 
are shown, and degree of dispersion 1.31 was obtained. The glass transition temperature of this polymer was 
undetectable depending on thermal analysis. Next, it is a structure expression [0106] as an acid generator to the 
polymer compounded in this way. 
[Formula 85] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. It applied at 0.7-micrometer thickness on the wafer covered with the novolak 
resin which carried out postbake of this solution with the spin coat method, and temperature of 60 degrees C 
and prebaking for 1 00 seconds were performed on the hot plate. 

[0107] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 100 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using NMD-3 which are an alkali water solution, and the rinse was carried out for 30 seconds with pure 
water. At this time, development was not able to progress and was not able to obtain a pattern at all. 
a [example of comparison 2] methacrylic-acid adamanthyl monomer, and a t-butyl methacrylate monomer — 1:1 

— teaching — the toluene solution of 5 mol/l — carrying out — as a polymerization initiator — 
azobisuisobutironitoriru — five-mol% — it added. Then, the polymerization was carried out at the temperature of 
80 degrees C for about 8 hours. The methanol performed precipitation purification after polymerization 
termination. Consequently, a structure expression [0108] 

[Formula 86] 

It came out and the copolymer of the presentation ratio 47:53 and weight average molecular weight 1 9000 which 
are shown, and degree of dispersion 1.51 was obtained. The glass transition temperature of this polymer was 
undetectable depending on thermal analysis. Next, it is a structure expression [0109] as an acid generator to the 
polymer compounded in this way. 
[Formula 87] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. It applied at 0.7-micrometer thickness on the wafer covered with the novolak 
resin which carried out postbake of this solution with the spin coat method, and temperature of 60 degrees C 
and prebaking for 100 seconds were performed on the hot plate. 

[01 10] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 100 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using NMD-3 which are an alkali water solution, and the rinse was carried out for 30 seconds with pure 
water. Although the residual membrane decreased to about 10% by quantity-of-radiation 102 mJ/cm2 at this 
time, even if it gave still higher light exposure, the residual membrane was not lost completely, 
a [example 4] acrylic-acid dimethyl adamanthyl monomer and a t-butyl methacrylate monomer — 1:1 — 
teaching — a five mols [/I. ] toluene solution — carrying out — as a polymerization initiator — 
azobisuisobutironitoriru — 20-mol% — it added. Then, the polymerization was carried out at the temperature of 
80 degrees C for about 8 hours. The methanol performed precipitation purification after polymerization 
termination. Consequently, a structure expression [0111] 
[Formula 88] 

It came out and the copolymer of the presentation ratio 47:53 and weight average molecular weight 3650 which 



are shown, and degree of dispersion 1.64 was obtained. According to thermal analysis, the glass transition 
temperature of this polymer was 66 degrees C. Next, it is a structure expression [0112] as an acid generator to 
the polymer compounded in this way. 
[Formula 89] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. It applied at 0.7-micrometer thickness on the wafer covered with the novolak 
resin which carried out postbake of this solution with the spin coat method, and temperature of 60 degrees C 
and prebaking for 100 seconds were performed on the hot plate. 

[01 13] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 100 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using NMD-3 which are an alkali water solution, and the rinse was carried out for 30 seconds with pure 
water. The threshold energy Eth of the quantity of radiation at this time was 81 mJ/cm2. The obtained minimum 
solution image pattern was L&S of 0.35-micrometer width of face. 

a [example 5] acrylic-acid dimethyl adamanthyl monomer and an acrylic-acid t-butyl monomer — 1:1 — 
teaching — the toluene solution of 5 mol/l — carrying out — as a polymerization initiator — 
azobisuisobutironitoriru — 20-mol% — it added. Then, the polymerization was carried out at the temperature of 
80 degrees C for about 8 hours. The methanol performed precipitation purification after polymerization 
termination. Consequently, a structure expression [0114] 
[Formula 90] 

It came out and the copolymer of the presentation ratio 50:50 and weight average molecular weight 4050 which 
are shown, and degree of dispersion 1.71 was obtained. According to thermal analysis, the glass transition 
temperature of this polymer was 47 degrees C. Next, it is a structure expression [01 15] as an acid generator to 
the polymer compounded in this way. 
[Formula 91] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. It applied at 0.7-micrometer thickness on the wafer covered with the novolak 
resin which carried out postbake of this solution with the spin coat method, and temperature of 60 degrees C 
and prebaking for 100 seconds were performed on the hot plate. 

[01 16] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 100 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using NMD-3 which are an alkali water solution, and the rinse was carried out for 30 seconds with pure 
water. The threshold energy Eth of the quantity of radiation at this time was 81 mJ/cm2. The obtained minimum 
solution image pattern was L&S of 0.30-micrometer width of face. 

a [example of comparison 3] methacrylic-acid adamanthyl monomer, and a t-butyl methacrylate monomer — 3:7 

— teaching — the toluene solution of 5 mol/l — carrying out — as a polymerization initiator — 
azobisuisobutironitoriru — 20~mol% — it added. Then, the polymerization was carried out at the temperature of 
80 degrees C for about 8 hours. The methanol performed precipitation purification after polymerization 
termination. Consequently, a structure expression [0117] 

[Formula 92] 

It came out and the copolymer of the presentation ratio 30:70 and weight average molecular weight 8400 which 
are shown, and degree of dispersion 1.61 was obtained. The glass transition temperature of this polymer was 
undetectable depending on thermal analysis. Next, it is a structure expression [01 18] as an acid generator to the 
polymer compounded in this way. 
[Formula 93] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. It applied at 0.7-micrometer thickness on the wafer covered with the novolak 
resin which carried out postbake of this solution with the spin coat method, and temperature of 60 degrees C 
and prebaking for 100 seconds were performed on the hot plate. 

[01 19] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 1 00 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using NMD-3 which are an alkali water solution, and the rinse was carried out for 30 seconds with pure 
water. The threshold energy Eth of the quantity of radiation at this time was 81 mJ/cm2. The minimum solution 
image pattern which remained at this time is L&S of 0.50-micrometer width of face, and the pattern not more 
than it had not separated. 

a [example 6] methacrylic-acid adamanthyl monomer, a t-butyl methacrylate monomer, and a methacrylic acid - 

- 2:1:1 — comparatively — coming out — teaching — the 1,4-dioxane (1, 4-dioxane) solution of 0.5 mol/l — 
carrying out — as a polymerization initiator — azobisuisobutironitoriru — 20-mol% — it added. Then, the 
polymerization was carried out at the temperature of 80 degrees C for about 8 hours. Precipitation purification 
was performed by n-hexane (n-hexane) after polymerization termination. Consequently, a structure expression 



[0120] 

[Formula 94] 

It came out and the ternary polymerization object of the presentation ratio 59:27:14 and weight average 
molecular weight 6242 which are shown, and degree of dispersion 2.14 was acquired. Next, it is a structure 
expression [0121] as an acid generator to the polymer compounded in this way. 
[Formula 95] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. It applied at 0.7-micrometer thickness on the wafer covered with the novolak 
resin which carried out postbake of this solution with the spin coat method, and prebaking for 100 seconds was 
performed on the hot plate. 

[0122] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 1 00 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using NMD-3 which are an alkali water solution, and the rinse was carried out for 30 seconds with pure 
water. The threshold energy Eth of the quantity of radiation at this time is 1 00 m J/cm2, and resolution showed 
the L&S pattern of 0.45-micrometer width of face. 

As a result of observing the profile of a hole pattern with a magnitude of 1 micrometer obtained in the [example 
7] above-mentioned example 6, the surface insolubilization layer was not seen. Moreover, after exposing, the 
pattern was formed, also when it was left for 45 minutes and PEB was performed. 

a [example of comparison 4] methacrylic-acid adamanthyl monomer, and an acrylic-acid t-butyl monomer — 1:1 

— teaching — the toluene solution of 5 mol/l — carrying out — as a polymerization initiator — 
azobisuisobutironitoriru — 20-mol% — it added. Then, the polymerization was carried out at the temperature of 
80 degrees C for about 8 hours. The methanol performed precipitation purification after polymerization 
termination. Consequently, a structure expression [0123] 

[Formula 96] 

It came out and the copolymer of the presentation ratio 58:42 and weight average molecular weight 5100 which 
are shown, and degree of dispersion 1.43 was obtained. According to thermal analysis, the glass transition 
temperature of this polymer was 126 degrees C. Next, it is a structure expression [0124] as an acid generator to 
the polymer compounded in this way. 
[Formula 97] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. It applied at 0.7-micrometer thickness on the wafer covered with the novolak 
resin which carried out postbake of this solution with the spin coat method, and temperature of 60 degrees C 
and prebaking for 1 00 seconds were performed on the hot plate. 

[0125] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 100 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using NMD-3 which are an alkali water solution, and the rinse was carried out for 30 seconds with pure 
water. The threshold energy Eth of the quantity of radiation at this time is 50 m J/cm2, and resolved the L&S 
pattern of 0.45-micrometer width of face by 130 mJ/cm2. The profile of a 1 -micrometer hole pattern produced 
the "canopy top" by the surface insolubilization layer. 

In the example 4 of the [example of comparison 5] above-mentioned comparison, when it was left for 45 minutes 
and PEB was performed after exposure, one half extent of the pattern upper part was covered in the surface 
insolubilization layer. Therefore, formation of a pattern became impossible. 

a [example 8] methacrylic-acid adamanthyl monomer, a t-butyl methacrylate monomer, and a methacrylic acid - 

- 2:1:2 — comparatively — coming out — teaching — the 1,4-dioxane solution of 0.5 mol/l — carrying out — 
as a polymerization initiator — azobisuisobutironitoriru — 20-mol% — it added. Then, the polymerization was 
carried out at the temperature of 80 degrees C for about 8 hours. Precipitation purification was performed by n- 
hexane after polymerization termination. Consequently, a structure expression [0126] 

[Formula 98] 

It came out and the ternary polymerization object of the presentation ratio 53:27:20 and weight average 
molecular weight 4523 which are shown, and degree of dispersion 1.92 was acquired. Next, it is a structure 
expression [0127] as an acid generator to the polymer compounded in this way. 
[Formula 99] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. It applied at 0.7-micrometer thickness on the wafer covered with the novolak 
resin which carried out postbake of this solution with the spin coat method, and temperature of 130 degrees C 
and prebaking for 100 seconds were performed on the hot plate. 

[0128] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 130 degrees C and PEB for 60 seconds were performed. Then, it was immersed in the solution 
thinned with the pure water of an amount 20 times for 90 seconds, NMD-3 which are an alkali water solution 



were developed, and the rinse was further carried out for 30 seconds with pure water. The threshold energy Eth 
of the quantity of radiation at this time is 57 mJ/cm2, and resolution showed the L&S pattern of 0.30- 
micrometer width of face. 

a [example of comparison 6] methacrylic-acid adamanthyl monomer, a t-butyl methacrylate monomer, and a 
methacrylic acid — 2:1:4 — comparatively — coming out — teaching — the 1,4-dioxane solution of 0.5 mol/l — 
carrying out — as a polymerization initiator — azobisuisobutironitoriru — 20-mol% — it added. Then, the 
polymerization was carried out at the temperature of 80 degrees C for about 8 hours. Precipitation purification 
was performed by n-hexane after polymerization termination. Consequently, a structure expression [0129] 
[Formula 100] 

It came out and the ternary polymerization object of the presentation ratio 43:31:36 and weight average 
molecular weight 4115 which are shown, and degree of dispersion 1.95 was acquired. Next, it is a structure 
expression [0130] as an acid generator to the polymer compounded in this way. 
[Formula 101] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. It applied at 0.7-micrometer thickness on the wafer covered with the novolak 
resin which carried out postbake of this solution with the spin coat method, and temperature of 130 degrees C 
and prebaking for 100 seconds were performed on the hot plate. 

[0131] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 130 degrees C and PEB for 60 seconds were performed. Then, when immersed in the solution 
which thinned with the pure water of an amount NMD-3 which are an alkali water solution 20 times for 90 
seconds, the resist film disappeared in 30 seconds. 
[Example 9] structure expression [0132] 
[Formula 102] 

It is a structure expression [0133] as an acid generator to the methacrylic-acid adamanthyl-t-butyl 
methacrylate-methacrylic-acid hydroxyethyl copolymer of the presentation ratio 53:44:4 and weight average 
molecular weight 8800 which are come out of and shown, and a degree of dispersion 1 .84. 
[Formula 103] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and the 
cyclohexanone solvent was adjusted. This was applied on Si wafer which performed HMDS (hexa methyl disilane) 
processing, the temperature of 60 degrees C and BEKU for 20 minutes were performed on the hot plate, and the 
resist film with a thickness of 0.65 micrometers was formed. 

[0134] In this way, after exposing the obtained resist film by the KrF excimer stepper, the temperature of 130 
degrees C and PEB for 60 seconds were performed. Then, negatives were developed in 2.38% of TMAH 
(tetramethyl ammonium hydroxide) water solution. At this time, the L&S pattern of 0.4-micrometer width of face 
was resolved by quantity-of-radiation 110 mJ/cm2. 
[Example 10] structure expression [0135] 
[Formula 104] 

It is a structure expression [0136] as an acid generator to the methacrylic-acid adamanthyl-t-butyl 
methacrylate-methacrylic-acid hydroxyethyl copolymer of the presentation ratio 48:40:12 and weight average 
molecular weight 8400 which are come out of and shown, and a degree of dispersion 1.94. 
[Formula 105] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and the 
cyclohexanone solvent was adjusted. This was applied on Si wafer which gave the adhesion promoter coat, the 
temperature of 60 degrees C and BEKU for 20 minutes were performed on the hot plate, and the resist film with 
a thickness of 0.65 micrometers was formed. 

[0137] In this way, after exposing the obtained resist film by the KrF excimer stepper, the temperature of 130 
degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 1 minute in 2.38% of 
TMAH water solution. At this time, the L&S pattern of 0.4-micrometer width of face was resolved by quantity- 
of-radiation 40 mJ/cm2. 

[Example of comparison 7] structure expression [0138] 
[Formula 106] 

It is a structure expression [0139] as an acid generator to the methacrylic-acid adamanthyl-t-butyl 
methacrylate copolymer of the presentation ratio 61:39 and weight average molecular weight 7900 which are 
come out of and shown, and a degree of dispersion 1 .82. 
[Formula 107] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and the 
cyclohexanone solvent was adjusted. It applied on the wafer covered with the novolak resin which carried out 
postbake of this with the spin coat method, the temperature of 60 degrees C and BEKU for 20 minutes were 
performed on the hot plate, and the resist film with a thickness of 0.65 micrometers was formed. 



[0140] In this way, after exposing the obtained resist film by the KrF excimer stepper, the temperature of 100 
degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 1 minute in 2.38% of 
TMAH water solution. At this time, the L&S pattern of 0.4-micrometer width of face was resolved by quantity- 
of-radiation 380 mJ/cm2. However, there was no repeatability. 

A [example 11] methacrylic-acid adamanthyl monomer and a di-t-isobutyl itaconate monomer are taught by 1:3, 
and it is a structure expression [0141] as a polymerization initiator. 
[Formula 108] 

MAIB (dimethyl 2, 2-azo iso screw PUCHIRATO) come out of and shown — 20-mol% — it added. Then, the bulk 
polymerization was carried out at the temperature of 80 degrees C for about 3 hours. The methanol performed 
precipitation purification after polymerization termination. Consequently, a structure expression [0142] 
[Formula 109] 

It came out and the copolymer of the presentation ratio 59:41 and weight average molecular weight 9357 which 
are shown, and degree of dispersion 2.44 was obtained. Next, it is a structure expression [0143] as an acid 
generator to the polymer compounded in this way. 
[Formula 110] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. It applied at 0.7-micrometer thickness on Si wafer which carried out the adhesion 
promoter coat of this solution with the spin coat method, and temperature of 60 degrees C and prebaking for 
1 00 seconds were performed on the hot plate. 

[0144] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 100 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using NMD-3 which are an alkali water solution, and the rinse was carried out for 30 seconds with pure 
water. The threshold energy Eth of the quantity of radiation at this time was 5.6 mJ/cm2. Moreover, resolution 
showed the L&S pattern of 0.45-micrometer width of face by 7 m J/cm2. 

A [example of comparison 8] methacrylic-acid adamanthyl monomer and a ************** t-butyl monomer 
are taught by 1:1, and it is a structure expression [0145] as a polymerization initiator. 
[Formula 111] 

MAIB come out of and shown — 20-mol% — it added. Then, the bulk polymerization was carried out at the 
temperature of 80 degrees C by using toluene as a reaction solvent for about 8 hours. The methanol performed 
precipitation purification after polymerization termination. Consequently, a structure expression [0146] 
[Formula 112] 

It came out and the copolymer of the presentation ratio 59:41 and weight average molecular weight 6061 which 
are shown, and degree of dispersion 1.24 was obtained. Next, it is a structure expression [0147] as an acid 
generator to the polymer compounded in this way. 
[Formula 1 1 3] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. It applied at 0.7-micrometer thickness on Si wafer which carried out the adhesion 
promoter coat of this solution with the spin coat method, and temperature of 60 degrees C and prebaking for 
1 00 seconds were performed on the hot plate. 

[0148] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 100 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using NMD-3 which are an alkali water solution, and the rinse was carried out for 30 seconds with pure 
water. The threshold energy Eth of the quantity of radiation at this time was 25.1 mJ/cm2. Moreover, resolution 
showed the L&S pattern of 0.5-micrometer width of face by 41 mJ/cm2. 

To a [example 12] di-t-isobutyHtaconate monomer, it is a structure expression [0149] as a polymerization 

initiator. 

[Formula 1 14] 

MAIB come out of and shown — 20-mol% — it added. Then, the bulk polymerization was carried out at the 
temperature of 80 degrees C for about 9.5 hours. The methanol performed precipitation purification after 
polymerization termination. Consequently, a structure expression [0150] 
[Formula 115] 

It came out and the polymer of the weight average molecular weight 6061 shown and degree of dispersion 1.24 
was obtained. Next, it is a structure expression [0151] as an acid generator to the polymer compounded in this 
way. 

[Formula 116] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. It applied at 0.7-micrometer thickness on Si wafer which carried out the adhesion 
promoter coat of this solution with the spin coat method, and temperature of 60 degrees C and prebaking for 
100 seconds were performed on the hot plate. 



[0152] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 100 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using NMD-3 which are an alkali water solution, and the rinse was carried out for 30 seconds with pure 
water. The threshold energy Eth of the quantity of radiation at this time was 7 mJ/cm2. Moreover, resolution 
showed the L&S pattern of 0.5-micrometer width of face by 1 1 m J/cm2. 

A [example 13] methacrylic-acid adamanthyl monomer and a 2-t-butyl fumarate monomer are taught by 1:3, and 
it is a structure expression [0153] as a polymerization initiator. 
[Formula 1 1 7] 

MAIB come out of and shown — 20-mol% — it added. Then, the bulk polymerization was carried out at the 
temperature of 80 degrees C for about 2.5 hours. The methanol performed precipitation purification after 
polymerization termination. Consequently, a structure expression [0154] 
[Formula 118] 

It came out and the copolymer of the presentation ratio 36:64 and weight average molecular weight 22645 which 
are shown, and degree of dispersion 2.44 was obtained. Next, it is a structure expression [0155] as an acid 
generator to the polymer compounded in this way. 
[Formula 119] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. It applied at 0.7-micrometer thickness on Si wafer which carried out the adhesion 
promoter coat of this solution with the spin coat method, and temperature of 60 degrees C and prebaking for 
1 00 seconds were performed on the hot plate. 

[0156] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 100 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using NMD-3 which are an alkali water solution, and the rinse was carried out for 30 seconds with pure 
water. The threshold energy Eth of the quantity of radiation at this time was 5 mJ/cm2. Moreover, resolution 
showed the L&S pattern of 0.5-micrometer width of face by 9 m J/cm2. 
[Example of comparison 9] structure expression [0157] 
[Formula 120] 

It is a structure expression [0158] as a polymerization initiator to the methacrylic-acid adamanthyl-t-butyl 
methacrylate copolymer of the presentation ratio 30:70 and weight average molecular weight 8400 which are 
come out of and shown, and a degree of dispersion 1.61. 
[Formula 121] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and the 
cyclohexanone solvent was adjusted. It applied on the wafer covered with the novolak resin which carried out 
postbake of this solution with the spin coat method, temperature of 60 degrees C and prebaking for 100 seconds 
were performed on the hot plate, and the resist film with a thickness of 0.7 micrometers was formed. 
[0159] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 100 degrees C and PEB for 60 seconds were performed. Then, negatives were developed in 2.38% 
of TMAH water solution. The threshold energy Eth of the quantity of radiation at this time was 15 mJ/cm2. 
Moreover, repeatability was not acquired although the L&S pattern of 0.4-micrometer width of face was resolved 
by 42 mJ/cm2. 

After teaching the [example 14] methacrylonitrile monomer and the t-butyl methacrylate monomer by 1:1 and 
adding the solvent 1,4-dioxane of 5 mol/l, and the one-mol % of polymerization initiator azobisuisobutironitoriru, 
the polymerization was carried out at the temperature of 80 degrees C for about 8 hours. The solution 
(methanol: water =2:1) of a methanol and water performed precipitation purification after polymerization 
termination. Consequently, a structure expression [0160] 
[Formula 122] 

It came out and the copolymer of the presentation ratio 41:59 and weight average molecular weight 16400 which 
are shown, and degree of dispersion 1.77 was obtained. The permeability of this copolymer was 98% in KrF laser 
wavelength at the time of 1 micrometer of thickness. Next, this copolymer is used as a 13wt(s)% cyclohexanone 
solution, and it is a structure expression [0161] as a photo-oxide generating agent to this solution. 
[Formula 123] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — a polymer — receiving — 15wt(s)% — 
it added and considered as the resist solution. This solution was applied with the spin coat method on Si wafer 
which gave the adhesion promoter coat, the temperature of 100 degrees C and BEKU for 100 seconds were 
performed on the hot plate, and the resist film with a thickness of 0.7 micrometers was formed. 
[0162] In this way, after exposing the obtained resist film by the KrF excimer stepper, the temperature of 100 
degrees C and PEB for 60 seconds were performed. Then, it was immersed in 2.38% of TMAH water solution for 
60 seconds, and negatives were developed. Consequently, the L&S pattern of 0.3-micrometer width of face was 
resolved by quantity-of-radiation 70 mJ/cm2. 



After teaching the [example 15] methacrylonitrile monomer and the t-butyl methacrylate monomer by 3:7 and 
adding the solvent 1,4-dioxane of 5 mol/l f and the one-mol % of polymerization initiator azobisuisobutironitoriru, 
the polymerization was carried out at the temperature of 80 degrees C for about 8 hours. The solution 
(methanol: water =2:1) of a methanol and water performed precipitation purification after polymerization 
termination. Consequently, a structure expression [0163] 
[Formula 124] 

It came out and the copolymer of the presentation ratio 25:75 and weight average molecular weight 18800 which 
are shown, and degree of dispersion 1.73 was obtained. The permeability of this copolymer was 98% in KrF laser 
wavelength at the time of 1 micrometer of thickness. Next, the same procedure as the above-mentioned 
example 14 performed pattern formation using this copolymer. Consequently, the L&S pattern of 0.35- 
micrometer width of face was resolved. 

After teaching the [example 16] methacrylonitrile monomer and the t-butyl methacrylate monomer by 1:1 and 
adding the solvent 1,4-dioxane of 5 mol/l, and the one-mol % of polymerization initiator azobisuisobutironitoriru, 
the polymerization was carried out at the temperature of 80 degrees C for about 8 hours. The solution 
(methanol: water =2:1) of a methanol and water performed precipitation purification after polymerization 
termination. Consequently, the structure expression of the presentation ratio 43:57, weight average molecular 
weight 31800, and degree of dispersion 1.53 [0164] 
[Formula 125] 

It came out and the copolymer of the presentation ratio 43:57 and weight average molecular weight 31800 which 
are shown, and degree of dispersion 1.53 was obtained. Next, the same procedure as the above-mentioned 
example 14 performed pattern formation using this copolymer. Consequently, the L&S pattern of 0.35- 
micrometer width of face was resolved. 

After adding the solvent 1 ,4-dioxane of 5 mol/l, and the one-mol % of polymerization initiator 
azobisuisobutironitoriru, the polymerization of the [example of comparison 10] t~butyl-methacrylate monomer 
was carried out at the temperature of 80 degrees C for about 8 hours. The solution (methanol: water =2:1) of a 
methanol and water performed precipitation purification after polymerization termination. Consequently, a 
structure expression [0165] 
[Formula 126] 

It came out and the homopolymer of the weight average molecular weight 36000 shown and degree of dispersion 
1.82 was obtained. Next, the same procedure as the above-mentioned example 14 performed pattern formation 
using this copolymer. Consequently, the L&S pattern below 1 -micrometer width of face produced peeling. 
[Example 17] methacrylonitrile, t-butyl methacrylate, and after teaching three sorts of monomers of 
methacrylic-acid adamanthyl by 1:2:1 further and adding the solvent 1,4-dioxane of 1 mol/l, and the one-mol % 
of polymerization initiator azobisuisobutironitoriru, the polymerization was carried out at the temperature of 80 
degrees C for about 8 hours. The solution (methanol: water =2:1) of a methanol and water performed 
precipitation purification after polymerization termination. Consequently, a structure expression [0166] 
[Formula 127] 

It came out and the ternary polymerization object of the presentation ratio 1 0:54:36 and weight average 
molecular weight 5750 which are shown, and degree of dispersion 1.21 was acquired. Next, the same procedure 
as the above-mentioned example 14 performed pattern formation using this copolymer. Consequently, the L&S 
pattern of 0.7-micrometer width of face was resolved by quantity-of-radiation 250 m J/cm2. 
The same procedure as the above-mentioned example 14 performed pattern formation using the copolymer of 
the t-butyl methacrylate of the [example of comparison 11] presentation ratio 70:30, and methacrylic-acid 
adamanthyl. Consequently, the pattern separated completely and did not remain at all. 
[Example 18] structure expression [0167] 
[Formula 128] 

The methacrylic-acid adamanthyl and the methacrylic acid 3 of the presentation ratio 41:59, weight average 
molecular weight 13900, and a degree of dispersion 1.51 which are come out of and shown - An oxocyclohexyl 
copolymer is used as a 15wt(s)% cyclohexanone solution, and it is a structure expression [0168] as a photo- 
oxide generating agent to this solution. 
[Formula 129] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — a polymer — receiving — 15wt(s)% — 
it added and considered as the resist solution. It applied on the wafer covered with the novolak resin which 
carried out postbake of this solution with the spin coat method, the temperature of 100 degrees C and BEKU for 
100 seconds were performed on the hot plate, and the resist film with a thickness of 0.7 micrometers was 
formed. 

[0169] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 100 degrees C and PEB for 60 seconds were performed. Then, it was immersed in the mixed 
liquor mixed by the volume ratio 1:1 for 60 seconds, and 2.38% of TMAH water solution and isopropyl alcohol 



were developed. Consequently, the L&S pattern of 0.25-micrometer width of face was resolved by quantity-of- 
radiation 26 mJ/cm2. 

When it was immersed in 2.38% of TMAH water solution for 60 seconds and the wafer which performed PEB 
according to the same process as the [example of comparison 12] above-mentioned example 18 was developed, 
the minimum solution image pattern was L&S of 0.45-micrometer width of face. 
[Example 19] structure expression [0170] 
[Formula 130] 

The methacrylic-acid adamanthyl and the methacrylic acid 3 of the presentation ratio 41:59, weight average 
molecular weight 13900, and a degree of dispersion 1.51 which are come out of and shown - An oxocyclohexyl 
copolymer is used as a 15wt(s)% cyclohexanone solution, and it is a structure expression [0171] as a photo- 
oxide generating agent to this solution. 
[Formula 131] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — a polymer — receiving — 10wt(s)% — 
it added and considered as the resist solution. This solution was applied with the spin coat method on Si wafer 
which performed HMDS (hexa methyl disilane) processing, the temperature of 100 degrees C and BEKU for 100 
seconds were performed on the hot plate, and the resist film with a thickness of 0.7 micrometers was formed. 
[01 72] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 100 degrees C and PEB for 60 seconds were performed. Then, it was immersed in the mixed 
liquor mixed by the volume ratio 4:1 for 60 seconds, and 2.38% of TMAH water solution and isopropyl alcohol 
were developed. Consequently, the L&S pattern of 0.30-micrometer width of face was resolved by quantity-of- 
radiation 32 mJ/cm2. 

When it is immersed in 2.38% of TMAH water solution for 60 seconds and the wafer which performed PEB 
according to the same process as the [example of comparison 13] above-mentioned example 19 is developed, all 
patterns 1 micrometer or less have separated. 

a [example 20] methacrylic-acid dimethyl adamanthyl monomer and a t-butyl methacrylate monomer — 1:1 — 
teaching — the toluene solution of 5 mol/l — carrying out — as a polymerization initiator — 
azobisuisobutironitoriru — 20-mol% — it added. Then, the polymerization was carried out at the temperature of 
80 degrees C for about 8 hours. The methanol performed precipitation purification after polymerization 
termination. Consequently, a structure expression [0173] 
[Formula 132] 

It came out and the copolymer of the presentation ratio 59:41 and weight average molecular weight 3351 which 
are shown, and degree of dispersion 1.31 was obtained. The glass transition temperature of this polymer was 
undetectable depending on thermal analysis. Next, it is a structure expression [01 74] as an acid generator to the 
polymer compounded in this way. 
[Formula 133] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. It applied at 0.7-micrometer thickness on the wafer covered with the novolak 
resin which carried out postbake of this solution with the spin coat method, and temperature of 60 degrees C 
and prebaking for 100 seconds were performed on the hot plate. 

[0175] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 100 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using the mixed liquor which mixed NMD-3 which are an alkali water solution, and isopropyl alcohol by 
the volume ratio 1:1, and the rinse was carried out for 30 seconds with pure water. The threshold energy Eth of 
the quantity of radiation at this time was 8 mJ/cm2. The obtained minimum solution image pattern was L&S of 
0.30-micrometer width of face. 

It replaced with the mixed liquor used in the above-mentioned example 20 as [example 21] developer, and when 
the mixed liquor which mixed NMD-3 and isopropyl alcohol by the volume ratio 3:1 was used, the L&S pattern of 
0.40-micrometer width of face was resolved by quantity-of-radiation 42 m J/cm2. 

It replaced with the mixed liquor used in the above-mentioned example 20 as [example 22] developer, and when 
the mixed liquor which mixed NMD-3 and isopropyl alcohol by the volume ratio 9:1 was used, the L&S pattern of 
0.40-micrometer width of face was resolved by quantity-of-radiation 98 mJ/cm2. 

When it replaced with the mixed liquor used in the above-mentioned example 20 as [example of comparison 14] 
developer and isopropyl alcohol was used, the pattern separated and did not remain at all. 
[Example 23] structure expression [0176] 
[Formula 134] 

The methacrylic-acid adamanthyl and the methacrylic acid 3 of the presentation ratio 41:59, weight average 
molecular weight 13900, and a degree of dispersion 1.51 which are come out of and shown - An oxocyclohexyl 
copolymer is used as a 15wt(s)% cyclohexanone solution, and it is a structure expression [0177] as a photo- 
oxide generating agent to this solution. 



[Formula 135] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — a polymer — receiving — 1 wt% — it 
added and considered as the resist solution. It applied on the wafer covered with the novolak resin which carried 
out postbake of this solution with the spin coat method, the temperature of 100 degrees C and BEKU for 100 
seconds were performed on the hot plate, and the resist film with a thickness of 0.7 micrometers was formed. 
[0178] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 150 degrees C and PEB for 60 seconds were performed. Then, it was immersed in the mixed 
liquor mixed by the volume ratio 1:1 for 60 seconds, and 2.38% of TMAH water solution and isopropyl alcohol 
were developed. Consequently, the L&S pattern of 0.35-micrometer width of face was resolved by quantity-of- 
radiation 88 mJ/cm2. 

[Example of comparison 15] structure expression [0179] 
[Formula 136] 

When it came out and the same procedure as the above-mentioned example 23 performed pattern formation 
using the methacrylic-acid adamanthyl-t-butyl methacrylate copolymer shown, the pattern was not obtained at 
all. 

[Example 24] structure expression [0180] 
[Formula 137] 

The methacrylic-acid adamanthyl and the methacrylic acid 3 of the presentation ratio 41:59, weight average 
molecular weight 13900, and a degree of dispersion 1.51 which are come out of and shown - An oxocyclohexyl 
copolymer is used as a 15wt(s)% cyclohexanone solution, and it is a structure expression [0181] as a photo- 
oxide generating agent to this solution. 
[Formula 138] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — a polymer — receiving — 1 wt% — it 
added and considered as the resist solution. It applied on the wafer covered with the novolak resin which carried 
out postbake of this solution with the spin coat method, the temperature of 100 degrees C and BEKU for 100 
seconds were performed on the hot plate, and the resist film with a thickness of 0.7 micrometers was formed. 
[0182] In this way, after exposing the resist film on the obtained wafer by the ArF excimer stepper (NA=0.55), 
the temperature of 1 50 degrees C and PEB for 60 seconds were performed. Then, it was immersed in the mixed 
liquor mixed by the volume ratio 1:1 for 60 seconds, and 2.38% of TMAH water solution and isopropyl alcohol 
were developed. Consequently, the L&S pattern of 0.2-micrometer width of face was resolved by quantity-of- 
radiation 25 mJ/cm2. 
[Example 25] structure expression [0183] 
[Formula 139] 

The methacrylic-acid adamanthyl and the methacrylic acid 3 of the presentation ratio 41:59, weight average 
molecular weight 13900, and a degree of dispersion 1.51 which are come out of and shown - An oxocyclohexyl 
copolymer is used as a 15wt(s)% cyclohexanone solution, and it is a structure expression [0184] as a photo- 
oxide generating agent to this solution. 
[Formula 140] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — a polymer — receiving — 2wt(s)% — 
it added and considered as the resist solution. It applied on the wafer covered with the novolak resin which 
carried out postbake of this solution with the spin coat method, the temperature of 100 degrees C and BEKU for 
100 seconds were performed on the hot plate, and the resist film with a thickness of 0.4 micrometers was 
formed. 

[0185] In this way, after exposing the resist film on the obtained wafer by the ArF excimer stepper (NA=0.55), 
the temperature of 150 degrees C and PEB for 60 seconds were performed. Then, it was immersed in the mixed 
liquor mixed by the volume ratio 1:1 for 60 seconds, and 2.38% of TMAH water solution and isopropyl alcohol 
were developed. Consequently, the L&S pattern of 0.2-micrometer width of face was resolved by quantity-of- 
radiation 12 mJ/cm2. 

After preparing the [example 26] methacrylic-acid 2-norbornyl monomer, the t-butyl methacrylate monomer, and 
the methacrylic acid by 2:1:1 and adding the solvent 1,4-dioxane of 0.5 mol/l, and the 20-mol % of polymerization 
initiator azobisuisobutironitoriru, the polymerization was carried out at the temperature of 80 degrees C for 
about 9 hours. Precipitation purification was performed by n-hexane after polymerization termination. 
Consequently, a structure expression [0186] 
[Formula 141] 

It came out and the ternary polymerization object of the presentation ratio 56:31:13 and weight average 
molecular weight 5833 which are shown, and degree of dispersion 2.34 was acquired. Next, it is a structure 
expression [0187] as an acid generator to the polymer compounded in this way. 
[Formula 142] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 



as the cyclohexanone solution. It applied at 0.7-micrometer thickness on the wafer covered with the novolak 
resin which carried out postbake of this solution with the spin coat method, and temperature of 60 degrees C 
and prebaking for 1 00 seconds were performed on the hot plate. 

[0188] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 100 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using NMD-3 which are an alkali water solution, and the rinse was carried out for 30 seconds with pure 
water. The threshold energy Eth of the quantity of radiation at this time was 63 mJ/cm2. Moreover, resolution 
showed the L&S pattern of 0.35-micrometer width of face. 

a [example 27] di-t-isobutyl-itaconate monomer and a cyclohexyl methacrylate monomer — 3:1 — teaching — 
MAIB — 20-mol% — it added. Then, the bulk polymerization was carried out at the temperature of 80 degrees C 
for about 10.5 hours. The methanol performed precipitation purification after polymerization termination. 
Consequently, a structure expression [0189] 
[Formula 143] 

It came out and the copolymer of the presentation ratio 52:48 and weight average molecular weight 6923 which 
are shown, and degree of dispersion 2.12 was obtained. Next, it is a structure expression [0190] as an acid 
generator to the polymer compounded in this way. 
[Formula 144] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. It applied at 0.7-micrometer thickness on Si wafer which carried out the adhesion 
promoter coat of this solution with the spin coat method, and temperature of 60 degrees C and prebaking for 
1 00 seconds were performed on the hot plate. 

[0191] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 100 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using NMD-3 which are an alkali water solution, and the rinse was carried out for 30 seconds with pure 
water. The threshold energy Eth of the quantity of radiation at this time was 9.52 mJ/cm2. Moreover, resolution 
showed the L&S pattern of 0.5-micrometer width of face. 
[Example 28] structure expression [0192] 
[Formula 145] 

Methacrylic-acid tricyclo [5. of the presentation ratio 50:50 and weight average molecular weight 1 3900 which 
are come out of and shown, and a degree of dispersion 1.41 2.1.02, 6] deca nil and a methacrylic acid 3 - An 
oxocyclohexyl copolymer is used as a 15wt(s)% cyclohexanone solution, and it is a structure expression [0193] 
to this solution. 
[Formula 146] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — a polymer — receiving — 10wt(s)% — 
it added and considered as the resist solution. This solution was applied with the spin coat method on Si wafer 
which gave the adhesion promoter coat, the temperature of 100 degrees C and BEKU for 100 seconds were 
performed on the hot plate, and the resist film with a thickness of 0.7 micrometers was formed. 
[0194] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 150 degrees C and PEB for 60 seconds were performed. Then, it was immersed in the mixed 
liquor mixed by the volume ratio 3:1, and 2.38% of TMAH water solution and isopropyl alcohol were developed. 
Consequently, the L&S pattern of 0.45-micrometer width of face was resolved by quantity-of-radiation 23 
mJ/cm2. 

[Example 29] structure expression [0195] 
[Formula 147] 

The presentation ratio come out of and shown is a structure expression [0196] as an acid generator to the vinyl 
phenol of 50:20:30, and the ternary polymerization object of adamantyloxy carbonylmethyHzed styrene and tert 
butyl methacrylate. 
[Formula 148] 

the triphenyl SARUFONIUMU triflate come out of and shown — 5wt(s)% — it added and considered as the 
18wt% ethyl lactate solution. This solution was applied with the spin coat method on Si wafer, the temperature of 
110 degrees C and BEKU for 90 seconds were performed on the hot plate, and the resist film with a thickness of 
0.7 micrometers was formed. 

[0197] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 90 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 1 
minute in 2.38% of TMAH water solution. At this time, the L&S pattern of 0.275-micrometer width of face was 
resolved by quantity-of-radiation 26 mJ/cm2. After leaving it for 30 minutes after exposure, also when PEB was 
performed, the L&S pattern of 0.275-micrometer width of face was resolved with the same quantity of radiation. 
[Example 30] structure expression [0198] 
[Formula 149] 



The presentation ratio come out of and shown is a structure expression [0199] as an acid generator to the vinyl 
phenol of 50:30:30, and the ternary polymerization object of NORUBO nil oxy-carbonylmethyHzed styrene and 
tert butyl methacrylate. 
[Formula 150] 

the triphenyl SARUFONIUMU triflate come out of and shown — 5wt(s)% — it added and considered as the 
18wt% ethyl lactate solution. This solution was applied with the spin coat method on Si wafer, the temperature of 
110 degrees C and BEKU for 90 seconds were performed on the hot plate, and the resist film with a thickness of 
0.7 micrometers was formed. 

[0200] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 90 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 1 
minute in 2.38% of TMAH water solution. At this time, the L&S pattern of 0.275-micrometer width of face was 
resolved by quantity-of-radiation 22 mJ/cm2. After leaving it for 30 minutes after exposure, also when PEB was 
performed, the L&S pattern of 0.275-micrometer width of face was resolved with the same quantity of radiation. 
[Example 31] structure expression [0201] 
[Formula 151] 

The presentation ratio come out of and shown is a structure expression [0202] as an acid generator to the 
copolymer (product made from Maruzen petroleum) of the vinyl phenol of 60:40, and tert-butyl methacrylate. 
[Formula 1 52] 

They are 5wt(s)% and a structure expression [0203] about the triphenyl SARUFONIUMU triflate come out of and 
shown. 

[Formula 153] 

the 1-adamantane carboxylic-acid t-butyl come out of and shown — a polymer and this wt% — it added and 
considered as the 18wt% ethyl lactate solution. This solution was applied with the spin coat method on Si wafer, 
the temperature of 1 10 degrees C and BEKU for 90 seconds were performed on the hot plate, and the resist film 
with a thickness of 0.7 micrometers was formed. 

[0204] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 90 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 1 
minute in 2.38% of TMAH water solution. At this time, the L&S pattern of 0.275-micrometer width of face was 
resolved by quantity-of-radiation 8.5 mJ/cm2. After leaving it for 30 minutes after exposure, also when PEB was 
performed, the L&S pattern of 0.275-micrometer width of face was resolved with the same quantity of radiation. 
[0205] Moreover, the threshold energy Eth of the quantity of radiation when performing PEB immediately after 
exposure was 5.5 mJ/cm2, and after leaving it for 30 minutes after exposure, also when PEB was performed, it 
was almost changeless. 
[Example 32] structure expression [0206] 
[Formula 154] 

The presentation ratio come out of and shown is a structure expression [0207] as an acid generator to the 
copolymer (product made from Maruzen petroleum) of the vinyl phenol of 60:40, and tert-butyl methacrylate. 
[Formula 155] 

They are 5wt(s)% and a structure expression [0208] about the triphenyl SARUFONIUMU triflate come out of and 
shown. 

[Formula 156] 

the JI t-butyl fumarate come out of and shown — a polymer — receiving — 30wt(s)% — it added and 
considered as the 18wt% ethyl lactate solution. This solution was applied with the spin coat method on Si wafer, 
the temperature of 1 10 degrees C and BEKU for 90 seconds were performed on the hot plate, and the resist film 
with a thickness of 0.7 micrometers was formed. 

[0209] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 90 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 1 
minute in 2.38% of TMAH water solution. At this time, the L&S pattern of 0.275-micrometer width of face was 
resolved by quantity-of-radiation 12 mJ/cm2. After leaving it for 30 minutes after exposure, also when PEB was 
performed, the L&S pattern of 0.275-micrometer width of face was resolved with the same quantity of radiation. 
[0210] Moreover, the threshold energy Eth of the quantity of radiation when performing PEB immediately after 
exposure was 8 mJ/cm2, and after leaving it for 30 minutes after exposure, also when PEB was performed, it 
was almost changeless. 
[Example 33] structure expression [0211] 
[Formula 157] 

The presentation ratio come out of and shown is a structure expression [0212] as an acid generator to the 
copolymer (product made from Maruzen petroleum) of the vinyl phenol of 50:50, and tert-butyl methacrylate. 
[Formula 158] 

They are 5wt(s)% and a structure expression [0213] about the diphenyliodonium triflate come out of and shown. 



[Formula 159] 

the JI t-butyl fumarate come out of and shown — a polymer — receiving — 30wt(s)% — it added and 
considered as the 18wt% ethyl lactate solution. This solution was applied with the spin coat method on Si wafer, 
the temperature of 1 10 degrees C and BEKU for 90 seconds were performed on the hot plate, and the resist film 
with a thickness of 0.7 micrometers was formed. 

[0214] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 90 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 1 
minute in 2.38% of TMAH water solution. At this time, the L&S pattern of 0.275-micrometer width of face was 
resolved by quantity-of-radiation 1 8 m J/cm2. After leaving it for 30 minutes after exposure, also when PEB was 
performed, the L&S pattern of 0.275-micrometer width of face was resolved with the same quantity of radiation. 
[0215] Moreover, the threshold energy Eth of the quantity of radiation when performing PEB immediately after 
exposure was 8 mJ/cm2, and after leaving it for 30 minutes after exposure, also when PEB was performed, it 
was almost changeless. 
[Example 34] structure expression [0216] 
[Formula 160] 

The presentation ratio come out of and shown is a structure expression [0217] as an acid generator to the 
copolymer (product made from Maruzen petroleum) of the vinyl phenol of 70:30, and tert-buthoxycarbonyloxy 
styrene. 
[Formula 161] 

They are 5wt(s)% and a structure expression [0218] about the triphenyl SARUFONIUMU triflate come out of and 
shown. 

[Formula 162] 

the 1-adamantane carboxylic-acid t-butyl come out of and shown — a polymer — receiving — 20wt(s)% — it 
added and considered as the 18wt% ethyl lactate solution. This solution was applied with the spin coat method 
on Si wafer, the temperature of 1 10 degrees C and BEKU for 90 seconds were performed on the hot plate, and 
the resist film with a thickness of 0.7 micrometers was formed. 

[0219] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 90 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 1 
minute in 2.38% of TMAH water solution. At this time, the L&S pattern of 0.275-micrometer width of face was 
resolved by quantity-of-radiation 35 mJ/cm2. After leaving it for 30 minutes after exposure, also when PEB was 
performed, the L&S pattern of 0.275-micrometer width of face was resolved with the same quantity of radiation. 
[Example of comparison 1 6] structure expression [0220] 
[Formula 163] 

The presentation ratio come out of and shown is a structure expression [0221] as an acid generator to the 
copolymer (product made from Maruzen petroleum) of the vinyl phenol of 50:50, and tert-butyl methacrylate. 
[Formula 1 64] 

the triphenyl SARUFONIUMU triflate come out of and shown — 5wt(s)% — it added and considered as the 
18wt% ethyl lactate solution. This solution was applied with the spin coat method on Si wafer, the temperature of 
110 degrees C and BEKU for 90 seconds were performed on the hot plate, and the resist film with a thickness of 
0.7 micrometers was formed. 

[0222] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 90 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 1 
minute in 2.38% of TMAH water solution. At this time, the L&S pattern of 0.275-micrometer width of face was 
resolved by quantity-of-radiation 1 3 m J/cm2. However, after leaving it for 5 minutes after exposure, when the 
temperature of 90 degrees C and PEB for 60 seconds were performed, the front face insolubilized and the L&S 
pattern of 0.275-micrometer width of face was not able to be resolved in the same quantity of radiation. 
[Example of comparison 1 7] structure expression [0223] 
[Formula 165] 

The presentation ratio come out of and shown is a structure expression [0224] as an acid generator to the 
copolymer (product made from Maruzen petroleum) of the vinyl phenol of 60:40, and tert-butyl methacrylate. 
[Formula 166] 

the triphenyl SARUFONIUMU triflate come out of and shown — 5wt(s)% — it added and considered as the 
18wt% ethyl lactate solution. This solution was applied with the spin coat method on Si wafer, the temperature of 
110 degrees C and BEKU for 90 seconds were performed on the hot plate, and the resist film with a thickness of 
0.7 micrometers was formed. 

[0225] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 90 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 1 
minute in 2.38% of TMAH water solution. At this time, the L&S pattern of 0.3-micrometer width of face was 
resolved by quantity-of-radiation 8 mJ/cm2. However, after leaving it for 10 minutes after exposure, when the 



temperature of 90 degrees C and PEB for 60 seconds were performed, the front face insolubilized and the L&S 
pattern of 0.3-micrometer width of face was not able to be resolved in the same quantity of radiation. 
[0226] Moreover, although the threshold energy Eth of the quantity of radiation when performing PEB 
immediately after exposure was 5.5 mJ/cm2, after leaving it for 30 minutes after exposure, when PEB was 
performed, Eth was 1 0 m J/cm2. 

[Example of comparison 18] structure expression [0227] 
[Formula 167] 

The presentation ratio come out of and shown is a structure expression [0228] as an acid generator to the 
copolymer (product made from Maruzen petroleum) of the vinyl phenol of 70:30, and tert-buthoxycarbonyloxy 
styrene. 
[Formula 168] 

the triphenyl SARUFONIUMU triflate come out of and shown — 5wt(s)% — it added and considered as the 
18wt% ethyl lactate solution. This solution was applied with the spin coat method on Si wafer, the temperature of 
1 10 degrees C and BEKU for 90 seconds were performed on the hot plate, and the resist film with a thickness of 
0.7 micrometers was formed. 

[0229] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 90 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 1 
minute in 2.38% of TMAH water solution. At this time, the L&S pattern of 0.275-micrometer width of face was 
resolved by quantity-of-radiation 30 mJ/cm2. However, after leaving it for 10 minutes after exposure, when the 
temperature of 90 degrees C and PEB for 60 seconds were performed, the front face insolubilized and the L&S 
pattern of 0.275-micrometer width of face was not able to be resolved in the same quantity of radiation, 
as the polymerization initiator after teaching a [example 35] t-butyl-methacrylate monomer and an itaconic- 
acid-anhydride monomer by 1:1 and considering as the 1,4-dioxane solution of 2 mol/l — 

azobisuisobutironitoriru — five-mol% — it added. Then, the polymerization was carried out at the temperature of 
80 degrees C for about 10 hours. Precipitation purification was performed by n-hexane after polymerization 
termination. Consequently, a structure expression [0230] 
[Formula 169] 

It came out and the copolymer of the presentation ratio 63:37 and weight average molecular weight 6500 which 
are shown, and degree of dispersion 2.23 was obtained. Next, it is a structure expression [0231] as an acid 
generator to the polymer compounded in this way. 
[Formula 170] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. This solution was applied on the silicon wafer with the spin coat method at 0.7- 
micrometer thickness, and temperature of 100 degrees C and prebaking for 100 seconds were performed on the 
hot plate. 

[0232] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 100 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using the solution (a volume ratio, NMD-3:water = 1:5) of NMD-3 and water which is an alkali water 
solution, and the rinse was carried out for 30 seconds with pure water. The threshold energy Eth of the quantity 
of radiation at this time was 1 7 m J/cm2. Resolution showed the L&S pattern of 0.275-micrometer width of face 
by 30 mJ/cm2. moreover, peeling of a pattern — falling — it did not see. 

[0233] As a developer, the result with the volume ratio of NMD-3 and water the same [ a volume ratio ] as when 
the solution of 1:10 or the volume ratio of NMD-3 and water uses the solution of 1:20 was obtained instead of 
the volume ratio of NMD-3 and water being the solution of 1:5. 

as the polymerization initiator after using a [example of comparison 19] t-butyl-methacrylate monomer as a two 
mols [/I. ] 1,4-dioxane solution — azobisuisobutironitoriru — five-mol% — it added. Then, the polymerization 
was carried out at the temperature of 80 degrees C for about 10 hours. The solution (methanol: water =3:1) of a 
methanol and water performed precipitation purification after polymerization termination. Consequently, a 
structure expression [0234] 
[Formula 171] 

It came out and the polymer of the weight average molecular weight 10097 shown and degree of dispersion 1.88 
was obtained. Next, it is a structure expression [0235] as an acid generator to the polymer compounded in this 
way. 

[Formula 172] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. This solution was applied on the silicon wafer with the spin coat method at 0.7- 
micrometer thickness, and temperature of 100 degrees C and prebaking for 100 seconds were performed on the 
hot plate. 

[0236] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 



temperature of 100 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using NMD-3 which are an alkali water solution, and the rinse was carried out for 30 seconds with pure 
water. The threshold energy Eth of the quantity of radiation at this time was 17 mJ/cm2. Moreover, resolution 
showed the L&S pattern of 0.35-micrometer width of face by 56 mJ/cm2. However, the L&S pattern not more 
than it had separated and disappeared. 

[0237] As a developer, when the volume ratio of NMD-3 and water used the solution of 1 :5 instead of NMD-3, 
the threshold energy Eth of quantity of radiation was 16.1 mJ/cm2. Moreover, resolution showed the L&S 
pattern of 0.3-micrometer width of face by 56 m J/cm2. However, the L&S pattern not more than it had 
separated and disappeared. 

as the polymerization initiator after teaching a [example 36] methacrylic-acid adamanthyl monomer, an acrylic- 
acid t-butyl monomer, and an itaconic-acid-anhydride monomer by 4:2:4 and considering as the 1,4-dioxane 
solution of 1 mol/l — azobisuisobutironitoriru — ten-mol% — it added. Then, the polymerization was carried out 
at the temperature of 80 degrees C for about 8 hours. The methanol performed precipitation purification after 
polymerization termination. Consequently, a structure expression [0238] 
[Formula 1 73] 

It came out and the copolymer of the presentation ratio 58:14:28 and weight average molecular weight 13000 
which are shown, and degree of dispersion 1.81 was obtained. Next, it is a structure expression [0239] as an acid 
generator to the polymer compounded in this way. 
[Formula 1 74] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. This solution was applied on the silicon wafer with the spin coat method at 0.7- 
micrometer thickness, and temperature of 100 degrees C and prebaking for 100 seconds were performed on the 
hot plate. 

[0240] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 1 30 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using NMD-3 which are an alkali water solution, and the rinse was carried out for 30 seconds with pure 
water. The threshold energy Eth of the quantity of radiation at this time was 17 mJ/cm2. Resolution showed the 
L&S pattern of 0.25-micrometer width of face by 50 mJ/cm2. moreover, peeling of a pattern — falling — it did 
not see. 

[0241] Moreover, when PEB was set as for 100 degrees C and 60 seconds and the volume ratio of NMD-3 and 
isopropyl alcohol used the solution of 5:1 instead of NMD-3 as a developer, the threshold energy Eth of quantity 
of radiation was 25.5 m J/cm2. Resolution showed the L&S pattern of 0.275-micrometer width of face by 44 
mJ/cm2. moreover, peeling of a pattern — falling — it did not see. 

as the polymerization initiator after teaching a [example of comparison 20] methacrylic-acid adamanthyl 
monomer, and an acrylic-acid t-butyl monomer by 1:1 and considering as the toluene solution of 5 mol/l — 
azobisuisobutironitoriru — 20-mol% — it added. Then, the polymerization was carried out at the temperature of 
80 degrees C for about 8 hours. The methanol performed precipitation purification after polymerization 
termination. Consequently, a structure expression [0242] 
[Formula 175] 

It came out and the polymer of the presentation ratio 58:42 and weight average molecular weight 5100 which are 
shown, and degree of dispersion 1.43 was obtained. According to thermal analysis, the glass-transition 
temperature of this polymer was 1 26 degrees C. Next, it is a structure expression [0243] as an acid generator to 
the polymer compounded in this way. 
[Formula 176] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. This solution was applied on the silicon wafer with the spin coat method at 0.7- 
micrometer thickness, and temperature of 60 degrees C and prebaking for 100 seconds were performed on the 
hot plate. 

[0244] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 100 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using NMD-3 which are an alkali water solution, and the rinse was carried out for 30 seconds with pure 
water. The threshold energy Eth of the quantity of radiation at this time was 50 mJ/cm2. Moreover, resolution 
showed the L&S pattern of 0.45-micrometer width of face by 130 mJ/cm2. however, the remainder between 
patterns — conspicuous — peeling of a pattern — also falling — it saw. 

as the polymerization initiator after teaching [example 37] methacrylic-acid dimethyl adamanthyl, an acrylic-acid 
t-butyl monomer, and an itaconic-acid-anhydride monomer by 4:2:4 and considering as the 1,4-dioxane solution 
of 1 mol/l — azobisuisobutironitoriru — ten-mol% — it added. Then, the polymerization was carried out at the 
temperature of 80 degrees C for about 8 hours. The methanol performed precipitation purification after 
polymerization termination. Consequently, a structure expression [0245] 



[Formula 1 77] 

It came out and the copolymer of the presentation ratio 58:14:28 and weight average molecular weight 13000 
which are shown, and degree of dispersion 1.81 was obtained. Next, it is a structure expression [0246] as an acid 
generator to the polymer compounded in this way. 
[Formula 1 78] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. This solution was applied on the silicon wafer with the spin coat method at 0.7- 
micrometer thickness, and temperature of 100 degrees C and prebaking for 100 seconds were performed on the 
hot plate. 

[0247] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 130 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using NMD-3 which are an alkali water solution, and the rinse was carried out for 30 seconds with pure 
water. The threshold energy Eth of the quantity of radiation at this time was 17 mJ/cm2. Resolution showed the 
L&S pattern of 0.25-micrometer width of face by 50 mJ/cm2. moreover, peeling of a pattern — falling — it did 
not see. 

as the polymerization initiator after teaching a [example 38] methacrylic-acid adamanthyl monomer, an alpha 
chloro acrylic-acid t-butyl monomer, and an itaconic-acid-anhydride monomer by 4:2:4 and considering as the 
1,4-dioxane solution of 1 mol/l — azobisuisobutironitoriru — ten-mol% — it added. Then, the polymerization was 
carried out at the temperature of 80 degrees C for about 8 hours. The methanol performed precipitation 
purification after polymerization termination. Consequently, a structure expression [0248] 
[Formula 179] 

It came out and the copolymer of the presentation ratio 58:14:28 and weight average molecular weight 13000 
which are shown, and degree of dispersion 1.81 was obtained. Next, it is a structure expression [0249] as an acid 
generator to the polymer compounded in this way. 
[Formula 180] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. This solution was applied on the silicon wafer with the spin coat method at 0.7- 
micrometer thickness, and temperature of 1 00 degrees C and prebaking for 1 00 seconds were performed on the 
hot plate. 

[0250] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 130 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using NMD-3 which are an alkali water solution, and the rinse was carried out for 30 seconds with pure 
water. The threshold energy Eth of the quantity of radiation at this time was 17 mJ/cm2. Resolution showed the 
L&S pattern of 0.25-micrometer width of face by 50 mJ/cm2. moreover, peeling of a pattern — falling — it did 
not see. 

as the polymerization initiator after teaching a [example of comparison 21] methacrylic-acid adamanthyl 
monomer, and an alpha chloro acrylic-acid t-butyl monomer by 1:1 and considering as the toluene solution of 5 
mol/l — azobisuisobutironitoriru — 20-mol% — it added. Then, the polymerization was carried out at the 
temperature of 80 degrees C for about 8 hours. The methanol performed precipitation purification after 
polymerization termination. Consequently, a structure expression [0251] 
[Formula 181] 

It came out and the polymer of the presentation ratio 58:42 and weight average molecular weight 5100 which are 
shown, and degree of dispersion 1.43 was obtained. According to thermal analysis, the glass-transition 
temperature of this polymer was 126 degrees C. Next, it is a structure expression [0252] as an acid generator to 
the polymer compounded in this way. 
[Formula 182] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. This solution was applied on the silicon wafer with the spin coat method at 0.7- 
micrometer thickness, and temperature of 60 degrees C and prebaking for 100 seconds were performed on the 
hot plate. 

[0253] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 100 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using NMD-3 which are an alkali water solution, and the rinse was carried out for 30 seconds with pure 
water. In this case, peeling of a pattern was severe and the minimum solution image pattern was a L&S pattern 
of 0.5-micrometer width of face. 

as the polymerization initiator after teaching a [example 39] methacrylic-acid adamanthyl monomer, a 
methacrylic-acid dimethylbenzyl monomer, and an itaconic-acid-anhydride monomer by 4:2:4 and considering as 
the 1,4-dioxane solution of 1 mol/l — azobisuisobutironitoriru — ten-mol% — it added. Then, the polymerization 
was carried out at the temperature of 80 degrees C for about 8 hours. The methanol performed precipitation 



purification after polymerization termination. Consequently, a structure expression [0254] 
[Formula 183] 

It came out and the copolymer of the presentation ratio 56:1 1:33 and weight average molecular weight 16000 
which are shown, and degree of dispersion 1.91 was obtained. Next, it is a structure expression [0255] as an acid 
generator to the polymer compounded in this way. 
[Formula 184] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. This solution was applied on the silicon wafer with the spin coat method at 0.7- 
micrometer thickness, and temperature of 100 degrees C and prebakingfor 100 seconds were performed on the 
hot plate. 

[0256] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 100 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using NMD - 3 which are an alkali water solution, and the rinse was carried out for 30 seconds with pure 
water. The threshold energy Eth of the quantity of radiation at this time was 8 mJ/cm2. Resolution showed the 
L&S pattern of 0.275-micrometer width of face by 23 mJ/cm2. moreover, peeling of a pattern — falling — it did 
not see. 

as the polymerization initiator after teaching a [example 40] methacrylic-acid adamanthyl monomer, a 
methacrylic-acid 3-oxocyclohexyl monomer, and an itaconic-acid-anhydride monomer by 4:2:4 and considering 
as the 1 ,4-dioxane solution of 1 mol/l — azobisuisobutironitoriru — ten-mol% — it added. Then, the 
polymerization was carried out at the temperature of 80 degrees C for about 8 hours. The methanol performed 
precipitation purification after polymerization termination. Consequently, a structure expression [0257] 
[Formula 185] 

It came out and the ternary polymerization object of the presentation ratio 65:15:20 and weight average 
molecular weight 13200 which are shown, and degree of dispersion 1.92 was acquired. Next, it is a structure 
expression [0258] as an acid generator to the polymer compounded in this way. 
[Formula 186] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. This solution was applied on the silicon wafer with the spin coat method at 0.7- 
micrometer thickness, and temperature of 100 degrees C and prebaking for 100 seconds were performed on the 
hot plate. 

[0259] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 130 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using NMD-3 which are an alkali water solution, and the rinse was carried out for 30 seconds with pure 
water. The threshold energy Eth of the quantity of radiation at this time was 1 9.2 m J/cm2. Resolution showed 
the L&S pattern of 0.25-micrometer width of face by 54 mJ/cm2. moreover, peeling of a pattern — falling — it 
did not see. 

as the polymerization initiator after teaching a [example of comparison 22] methacrylic-acid adamanthyl 
monomer, and a methacrylic-acid 3-oxo-hexyl monomer by 1:1 and considering as the toluene solution of 5 
mol/l — azobisuisobutironitoriru — 20-mol% — it added. Then, the polymerization was carried out at the 
temperature of 80 degrees C for about 8 hours. The methanol performed precipitation purification after 
polymerization termination. Consequently, a structure expression [0260] 
[Formula 187] 

It came out and the polymer of the presentation ratio 65:35 and weight average molecular weight 14400 which 
are shown, and degree of dispersion 1.53 was obtained. Next, it is a structure expression [0261] as an acid 
generator to the polymer compounded in this way. 
[Formula 188] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. This solution was applied on the silicon wafer with the spin coat method at 0.7- 
micrometer thickness, and temperature of 60 degrees C and prebaking for 100 seconds were performed on the 
hot plate. 

[0262] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 100 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using NMD-3 which are an alkali water solution, and the rinse was carried out for 30 seconds with pure 
water. The threshold energy Eth of the quantity of radiation at this time was 60.2 m J/cm2. Moreover, resolution 
showed the L&S pattern of 0.4-micrometer width of face by 208 m J/cm2. However, peeling of a pattern was 
intense. 

as the polymerization initiator after teaching a [example 41] methacrylic-acid adamanthyl monomer, a 
methacrylic-acid tetrahydropyranyl monomer, and an itaconic-acid-anhydride monomer by 4:2:4 and considering 
as the 1 ,4-dioxane solution of 1 mol/l — azobisuisobutironitoriru — ten-mol% — it added. Then, the 



polymerization was carried out at the temperature of 80 degrees C for about 8 hours. The methanol performed 
precipitation purification after polymerization termination. Consequently, a structure expression [0263] 
[Formula 189] 

It came out and the ternary polymerization object of the presentation ratio 57:14:29 and weight average 
molecular weight 36200 which are shown, and degree of dispersion 2.14 was acquired. Next, it is a structure 
expression [0264] as an acid generator to the polymer compounded in this way. 
[Formula 190] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. This solution was applied on the silicon wafer with the spin coat method at 0.7- 
micrometer thickness, and temperature of 100 degrees C and prebaking for 100 seconds were performed on the 
hot plate. 

[0265] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 1 30 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using NMD-3 which are an alkali water solution, and the rinse was carried out for 30 seconds with pure 
water. The threshold energy Eth of the quantity of radiation at this time was 42.2 mJ/cm2. Resolution showed 
the L&S pattern of 0.30-micrometer width of face by 1 14 mJ/cm2. moreover, peeling of a pattern — falling — it 
did not see. 

as the polymerization initiator after teaching a [example of comparison 23] methacrylic-acid adamanthyl 
monomer, and a methacrylic-acid tetrahydropyranyl monomer by 1:1 and considering as a five mols [/I. ] toluene 
solution — azobisuisobutironitoriru — 20-mol% — it added. Then, the polymerization was carried out at the 
temperature of 80 degrees C for about 8 hours. The methanol performed precipitation purification after 
polymerization termination. Consequently, a structure expression [0266] 
[Formula 191] 

It came out and the copolymer of the presentation ratio 58:42 and weight average molecular weight 23000 which 
are shown, and degree of dispersion 1.90 was obtained. Next, it is a structure expression [0267] as an acid 
generator to the polymer compounded in this way. 
[Formula 192] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. This solution was applied on the silicon wafer with the spin coat method at 0.7- 
micrometer thickness, and temperature of 60 degrees C and prebaking for 100 seconds were performed on the 
hot plate. 

[0268] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 1 00 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using NMD-3 which are an alkali water solution, and the rinse was carried out for 30 seconds with pure 
water. However, a pattern was not able to be formed. 

as the polymerization initiator after teaching a [example 42] methacrylic-acid adamanthyl monomer, a t-butoxy 
styrene monomer, and an itaconic-acid-anhydride monomer by 4:2:4 and considering as the 1,4-dioxane solution 
of 1 mol/l — azobisuisobutironitoriru — ten-mol% — it added. Then, the polymerization was carried out at the 
temperature of 80 degrees C for about 8 hours. The methanol performed precipitation purification after 
polymerization termination. Consequently, a structure expression [0269] 
[Formula 193] 

It came out and the copolymer of the presentation ratio 21:36:43 and weight average molecular weight 8200 
which are shown, and degree of dispersion 1.95 was obtained. Next, it is a structure expression [0270] as an acid 
generator to the polymer compounded in this way. 
[Formula 194] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. This solution was applied on the silicon wafer with the spin coat method at 0.7- 
micrometer thickness, and temperature of 100 degrees C and prebaking for 100 seconds were performed on the 
hot plate. 

[0271] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 130 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using NMD-3 which are an alkali water solution, and the rinse was carried out for 30 seconds with pure 
water, this time — peeling of a pattern — falling — it did not see. 

as the polymerization initiator after teaching a [example 43] methacrylic-acid adamanthyl monomer, a t-BOC 
styrene monomer, and an itaconic-acid-anhydride monomer by 4:2:4 and considering as the 1,4-dioxane solution 
of 1 mol/l — azobisuisobutironitoriru — ten-mol% — it added. Then, the polymerization was carried out at the 
temperature of 80 degrees C for about 8 hours. The methanol performed precipitation purification after 
polymerization termination. Consequently, a structure expression [0272] 
[Formula 195] 



It came out and the copolymer of the presentation ratio 21:36:43 and weight average molecular weight 8200 
which are shown, and degree of dispersion 1.95 was obtained. Next, it is a structure expression [0273] as an acid 
generator to the polymer compounded in this way. 
[Formula 196] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. This solution was applied on the silicon wafer with the spin coat method at 0.7- 
micrometer thickness, and temperature of 100 degrees C and prebaking for 100 seconds were performed on the 
hot plate. 

[0274] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 1 30 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using NMD-3 which are an alkali water solution, and the rinse was carried out for 30 seconds with pure 
water, this time — peeling of a pattern — falling — it did not see. 

a [example 44] itaconic-acid-anhydride monomer and a di-t-isobutyl itaconate monomer — 2:3 — teaching — 
as a polymerization initiator — dimethyl 2 and 2-azo iso screw butyrate — 20-mol% — it added. Then, the bulk 
polymerization was carried out at the temperature of 80 degrees C for about 3 hours. The methanol performed 
precipitation purification after polymerization termination. Consequently, a structure expression [0275] 
[Formula 197] 

It came out and the copolymer of the presentation ratio 23:77 and weight average molecular weight 6357 which 
are shown, and degree of dispersion 2.34 was obtained. Next, it is a structure expression [0276] as an acid 
generator to the polymer compounded in this way. 
[Formula 198] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. This solution was applied on the silicon wafer with the spin coat method at 0.7- 
micrometer thickness, and temperature of 60 degrees C and prebaking for 100 seconds were performed on the 
hot plate. 

[0277] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 100 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using NMD-3 which are an alkali water solution, and the rinse was carried out for 30 seconds with pure 
water. The threshold energy Eth of the quantity of radiation at this time was 12.6 mJ/cm2. Resolution showed 
the L&S pattern of 0.3-micrometer width of face by 38 mJ/cm2. moreover, peeling of a pattern — falling — it 
did not see. 

a [example 45] itaconic-acid-anhydride monomer and a 2-t-butyl fumarate monomer — 2:3 — teaching — as a 
polymerization initiator — dimethyl 2 and 2-azo iso screw butyrate — 20-mol% — it added. Then, the bulk 
polymerization was carried out at the temperature of 80 degrees C for about 3 hours. The methanol performed 
precipitation purification after polymerization termination. Consequently, a structure expression [0278] 
[Formula 199] 

It came out and the copolymer of the presentation ratio 23:77 and weight average molecular weight 6357 which 
are shown, and degree of dispersion 2.34 was obtained. Next, it is a structure expression [0279] as an acid 
generator to the polymer compounded in this way. 
[Formula 200] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. This solution was applied on the silicon wafer with the spin coat method at 0.7- 
micrometer thickness, and temperature of 60 degrees C and prebaking for 100 seconds were performed on the 
hot plate. 

[0280] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 100 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using NMD-3 which are an alkali water solution, and the rinse was carried out for 30 seconds with pure 
water. The threshold energy Eth of the quantity of radiation at this time was 1 2.6 m J/cm2. Resolution showed 
the L&S pattern of 0.3-micrometer width of face by 38 mJ/cm2. moreover, peeling of a pattern — falling — it 
did not see. 

The [example 46] methacrylonitrile monomer, the t-butyl methacrylate monomer, and the itaconic-acid- 
anhydride monomer were taught by 4:2:4, the 1,4-dioxane solution of 5 mol/l, and the one-mol % of 
polymerization initiator azobisuisobutironitoriru were added, and the polymerization was carried out at the 
temperature of 80 degrees C for about 8 hours. Precipitation purification was performed by n-hexane after 
polymerization termination. Consequently, a structure expression [0281] 
[Formula 201] 

It came out and the ternary polymerization object of the presentation ratio 41:21:38 and weight average 
molecular weight 26400 which are shown, and degree of dispersion 1.87 was acquired. Next, this polymer is used 
as a 13wt(s)% cyclohexanone solution, and it is a structure expression [0282] as an acid generator to this 



solution. 
[Formula 202] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — a polymer — receiving — 15wt(s)% — 
it added and considered as the resist solution. After applying this solution on a silicon wafer with a spin coat 
method, temperature of 100 degrees C and prebaking for 100 seconds were performed on the hot plate, and the 
thin film of 0.7-micrometer thickness was formed. 

[0283] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 100 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds in 2.38% of TMAH water solution. Consequently, the L&S pattern of 0.3-micrometer width of face was 
resolved by quantity-of-radiation 41 mJ/cm2. 

The [example of comparison 24] methacrylonitrile monomer and the t-butyl methacrylate monomer were taught 
by 1:1, the 1,4-dioxane solution of 5 mol/l, and the one-mol % of polymerization initiator azobisuisobutironitoriru 
were added, and the polymerization was carried out at the temperature of 80 degrees C for about 8 hours. The 
mixed solution (methanol: water =2:1) of a methanol and water performed precipitation purification after 
polymerization termination. Consequently, a structure expression [0284] 
[Formula 203] 

It came out and the copolymer of the presentation ratio 41:59 and weight average molecular weight 16400 which 
are shown, and degree of dispersion 1.77 was obtained. Next, this polymer is used as a 13wt(s)% cyclohexanone 
solution, and it considers as an acid generator at this solution, and is a structure expression [0285]. 
[Formula 204] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — a polymer — receiving — 15wt(s)% — 
it added and considered as the resist solution. After applying this solution on a silicon wafer with a spin coat 
method, temperature of 100 degrees C and prebaking for 100 seconds were performed on the hot plate, and the 
thin film of 0.7-micrometer thickness was formed. 

[0286] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 100 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds in 2.38% of TMAH water solution. Consequently, although the L&S pattern of 0.3-micrometer width of 
face was resolvable by quantity-of-radiation 70 mJ/cm2, sensibility fell compared with the case (example 19 of 
a comparison) where there is no methacrylonitrile. 

as the polymerization initiator after teaching a [example 47] alpha cyano methyl-acrylate monomer, an acrylic- 
acid t-butyl monomer, and an itaconic-acid-anhydride monomer by 4:2:4 and considering as the 1,4-dioxane 
solution of 1 mol/l — azobisuisobutironitoriru — ten-mol% — it added. Then, the polymerization was carried out 
at the temperature of 80 degrees C for about 8 hours. The methanol performed precipitation purification after 
polymerization termination. Consequently, a structure expression [0287] 
[Formula 205] 

It came out and the copolymer of the presentation ratio 58:14:28 and weight average molecular weight 13000 
which are shown, and degree of dispersion 1.81 was obtained. Next, it is a structure expression [0288] as an acid 
generator to the polymer compounded in this way. 
[Formula 206] 

the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. This solution was applied on the silicon wafer with the spin coat method at 0.7- 
micrometer thickness, and temperature of 100 degrees C and prebaking for 100 seconds were performed on the 
hot plate. 

[0289] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 130 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using NMD-3 which are an alkali water solution, and the rinse was carried out for 30 seconds with pure 
water. The threshold energy Eth of the quantity of radiation at this time was 1 7 mJ/cm2. Resolution showed the 
L&S pattern of 0.25-micrometer width of face by 50 m J/cm2. moreover, peeling of a pattern — falling — it did 
not see. 

as the polymerization initiator after teaching a [example 48] methacrylic-acid adamanthyl monomer, a 
methacrylic-acid t-amyl monomer, and an itaconic-acid-anhydride monomer by 4:2:4 and considering as the 1,4- 
dioxane solution of 1 mol/l — azobisuisobutironitoriru — ten-mol% — it added. Then, the polymerization was 
carried out at the temperature of 80 degrees C for about 8 hours. The methanol performed precipitation 
purification after polymerization termination. Consequently, a structure expression [0290] 
[Formula 207] 

It came out and the copolymer of the presentation ratio 58:14:28 and weight average molecular weight 13000 
which are shown, and degree of dispersion 1.81 was obtained. Next, it is a structure expression [0291] as an acid 
generator to the polymer compounded in this way. 
[Formula 208] 



the triphenylsulfonium hexa FURORO antimony come out of and shown — 15wt(s)% — it added and considered 
as the cyclohexanone solution. This solution was applied on the silicon wafer with the spin coat method at 0.7- 
micrometer thickness, and temperature of 100 degrees C and prebaking for 100 seconds were performed on the 
hot plate. 

[0292] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 130 degrees C and PEB for 60 seconds were performed. Then, negatives were developed for 60 
seconds using NMD-3 which are an alkali water solution, and the rinse was carried out for 30 seconds with pure 
water. The threshold energy Eth of the quantity of radiation at this time was 1 7 mJ/cm2. Resolution showed the 
L&S pattern of 0.25-micrometer width of face by 50 mJ/cm2. moreover, peeling of a pattern — falling — it did 
not see. 

[Example 49] structure expression [0293] 
[Formula 209] 

It came out, the copolymer of methacrylic-acid 3-oxocyclohexyl which is shown and which consists of a 
presentation ratio 50:50, and methacrylic-acid adamanthyl was used as the 15wt(s)% cyclohexanone solution, and 
triphenylsulfonium hexa FURORO antimony was used as the 2wt(s)%, in addition resist solution to the polymer 
into this solution as an acid generator. 

[0294] Next, on Si wafer which gave the adhesion promoter coat, this solution was applied with the spin coat 
method, temperature of 100 degrees C and prebaking for 100 seconds were performed on the hot plate, and the 
resist thin film of 0.7-micrometer thickness was formed. The spin coat of the solution which made t-butyl 
cyclohexane dissolve polyolefin resin by 5wt(s)% concentration on this wafer was carried out, and on the hot 
plate, and 100 degrees C of protective coats of 0.2-micrometer thickness were formed. [ for 100 seconds ] 
[0295] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 100 degrees C and PEB for 60 seconds were performed. Then, the spin coat of the cyclohexane 
was carried out on the wafer, and the protective coat was exfoliated. Then, negatives were developed by being 
immersed in 2.38% of TMAH water solution for 60 seconds. Consequently, the L&S pattern of 0.45-micrometer 
width of face was resolved by quantity-of-radiation 210 mJ/cm2. 
[Example of comparison 25] structure expression [0296] 
[Formula 210] 

It came out, the copolymer of methacrylic-acid 3-oxocyclohexyl which is shown and which consists of a 
presentation ratio 50:50, and methacrylic-acid adamanthyl was used as the 15wt(s)% cyclohexanone solution, and 
triphenylsulfonium hexa FURORO antimony was used as the 2wt(s)%, in addition resist solution to the polymer 
into this solution as an acid generator. 

[0297] Next, on Si wafer which gave the adhesion promoter coat, this solution was applied with the spin coat 
method, temperature of 100 degrees C and prebaking for 100 seconds were performed on the hot plate, and the 
resist thin film of 0.7-micrometer thickness was formed. When the spin coat of the solution which made the 
heptane dissolve polyolefin resin by 5wt(s)% concentration on this wafer was carried out, on the wafer side, a 
solution did not spread in homogeneity and was not able to apply a protective coat. 
[Example of comparison 26] structure expression [0298] 
[Formula 211] 

It came out and the polymethacrylic acid adamanthyl shown was used as the 15wt(s)% cyclohexanone solution. 
Next, on Si wafer which gave the adhesion promoter coat, this solution was applied with the spin coat method, 
temperature of 100 degrees C and prebaking for 100 seconds were performed on the hot plate, and the resist 
thin film of 0.7-micrometer thickness was formed. 

[0299] When the spin coat of the solution which made t-butyl cyclohexane dissolve polyolefin resin by 5wt(s)% 
concentration on this wafer is carried out, the thin film of polymethacrylic acid adamanthyl has dissolved. 
[Example of comparison 27] structure expression [0300] 
[Formula 212] 

It came out, the copolymer of methacrylic-acid 3-oxocyclohexyl which is shown and which consists of a 
presentation ratio 50:50, and methacrylic-acid adamanthyl was used as the 15wt(s)% cyclohexanone solution, and 
triphenylsulfonium hexa FURORO antimony was used as the 2wt(s)%, in addition resist solution to the polymer 
into this solution as an acid generator. 

[0301] Next, on Si wafer which gave the adhesion promoter coat, this solution was applied with the spin coat 
method, temperature of 100 degrees C and prebaking for 100 seconds were performed on the hot plate, and the 
resist thin film of 0.7-micrometer thickness was formed. After exposing by the KrF excimer stepper, without 
applying a protective coat on this wafer, the temperature of 1 50 degrees C and PEB for 60 seconds were 
performed. 

[0302] Then, negatives were developed in 2.38% of TMAH (tetramethyl ammonium hydroxide) water solution. 
Consequently, the insolubilization layer occurred on the resist front face, and a pattern was not able to be 
resolved by quantity-of-radiation 300 mJ/cm2, either. 



[Example 50] structure expression [0303] 
[Formula 213] 

It came out, the copolymer of methacrylic-acid 3-oxocyclohexyl which is shown and which consists of a 
presentation ratio 45:55, and acrylic-acid adamanthyl was used as the 15wt(s)% cyclohexanone solution, and 
triphenylsulfonium hexa FURORO antimony was used as the 2wt(s)%, in addition resist solution to the polymer 
into this solution as an acid generator. 

[0304] Next, on Si wafer which gave the adhesion promoter coat, this solution was applied with the spin coat 
method, temperature of 1 00 degrees C and prebaking for 1 00 seconds were performed on the hot plate, and the 
resist thin film of 0.7-micrometer thickness was formed. On this wafer, it is a structure expression [0305]. 
[Formula 214] 

It came out and the spin coat of 1 shown and the solution made to dissolve polyolefin resin in 5-cyclo 
OKUTAJIEN by 5wt(s)% concentration was carried out, and on the hot plate, and 100 degrees C of protective 
coats of 0.2-micrometer thickness were formed. [ for 100 seconds ] In this way, after exposing the resist film on 
the obtained wafer by the KrF excimer stepper, the temperature of 150 degrees C and PEB for 60 seconds were 
performed. Then, the spin coat of the cyclohexane was carried out on the wafer, and the protective coat was 
exfoliated. 

[0306] Then, negatives were developed by being immersed in the solution which mixed isopropyl alcohol with 
2.38% of TMAH water solution by the weight ratio 8:1 for 60 seconds. Consequently, the L&S pattern of 0.275- 
micrometer width of face was resolved by quantity-of-radiation 70 m J/cm2. 
[Example of comparison 28] structure expression [0307] 
[Formula 215] 

It came out, the copolymer of methacrylic-acid 3-oxocyclohexyl which is shown and which consists of a 
presentation ratio 45:55, and acrylic-acid adamanthyl was used as the 15wt(s)% cyclohexanone solution, and 
triphenylsulfonium hexa FURORO antimony was used as the 2wt(s)%, in addition resist solution to the polymer 
into this solution as an acid generator. 

[0308] Next, on Si wafer which gave the adhesion promoter coat, this solution was applied with the spin coat 
method, temperature of 1 00 degrees C and prebaking for 1 00 seconds were performed on the hot plate, and the 
resist thin film of 0.7-micrometer thickness was formed. After exposing by the KrF excimer stepper, without 
applying a protective coat on this wafer, the temperature of 150 degrees C and PEB for 60 seconds were 
performed. 

[0309] Then, negatives were developed by being immersed in the solution which mixed isopropyl alcohol with 
2.38% of TMAH water solution by the weight ratio 8:1 for 60 seconds. Consequently, even if raised to quantity- 
of-radiation 100 mJ/cm2, only the L&S pattern of 0.35-micrometer width of face was resolvable. 
[Example 51] structure expression [0310] 
[Formula 216] 

It came out, the copolymer of methacrylic-acid 3-oxocyclohexyl which is shown and which consists of a 
presentation ratio 45:55, and methacrylic-acid dimethyl adamanthyl was used as the 15wt(s)% cyclohexanone 
solution, and triphenylsulfonium hexa FURORO antimony was used as the 5wt(s)%, in addition resist solution to 
the polymer into this solution as an acid generator. 

[031 1] Next, on Si wafer which gave the adhesion promoter coat, this solution was applied with the spin coat 
method, temperature of 100 degrees C and prebaking for 100 seconds were performed on the hot plate, and the 
resist thin film of 0.7-micrometer thickness was formed. On this wafer, it is a structure expression [0312]. 
[Formula 217] 

The spin coat of the solution which came out and was made to dissolve polydien resin in the limonene shown by 
5wt(s)% concentration was carried out, and on the hot plate, and 1 00 degrees C of protective coats of 0.2- 
micrometer thickness were formed. [ for 100 seconds ] In this way, after exposing the resist film on the obtained 
wafer by the KrF excimer stepper, the temperature of 150 degrees C and PEB for 60 seconds were performed. 
Then, the spin coat of the cyclohexane was carried out on the wafer, and the protective coat was exfoliated. 
[0313] Then, negatives were developed by being immersed in the solution which mixed isopropyl alcohol with 
2.38% of TMAH water solution by the weight ratio 3:1 for 60 seconds. Consequently, the L&S pattern of 0.25- 
micrometer width of face was resolved by quantity-of-radiation 18 mJ/cm2. 
[Example of comparison 29] structure expression [0314] 
[Formula 218] 

It came out, the copolymer of methacrylic-acid 3-oxocyclohexyl which is shown and which consists of a 
presentation ratio 45:55, and methacrylic-acid dimethyl adamanthyl was used as the 1 5wt(s)% cyclohexanone 
solution, and triphenylsulfonium hexa FURORO antimony was used as the 5wt(s)%, in addition resist solution to 
the polymer into this solution as an acid generator. 

[0315] Next, on Si wafer which gave the adhesion promoter coat, this solution was applied with the spin coat 
method, temperature of 100 degrees C and prebaking for 100 seconds were performed on the hot plate, and the 



resist thin film of 0.7-micrometer thickness was formed. After exposing by the KrF excimer stepper, without 
applying a protective coat on this wafer, the temperature of 1 50 degrees C and PEB for 60 seconds were 
performed. 

[0316] Then, negatives were developed by being immersed in the solution which mixed isopropyl alcohol with 
2.38% of TMAH water solution by the weight ratio 3:1 for 60 seconds. Consequently, although the L&S pattern of 
0.25-micrometer width of face was resolvable by quantity-of-radiation 18 mJ/cm2, the Rhine pattern far thinner 
than a desired pattern was formed. 
[Example 52] structure expression [0317] 
[Formula 219] 

It came out, the ternary polymerization object of the t-butyl methacrylate which is shown and which consists of 
a presentation ratio 40:40:20, acrylic-acid adamanthyl, and a methacrylic acid was used as the 15wt(s)% 
cyclohexanone solution, and triphenylsulfonium hexa FURORO antimony was used as the 2wt(s)%, in addition 
resist solution to the polymer into this solution as an acid generator. 

[0318] Next, on Si wafer which gave the adhesion promoter coat, this solution was applied with the spin coat 
method, temperature of 100 degrees C and prebaking for 100 seconds were performed on the hot plate, and the 
resist thin film of 0.7-micrometer thickness was formed. On this wafer, the spin coat of the solution made to 
dissolve polyolefin resin in p-cymene by 5wt(s)% concentration was carried out, and on the hot plate, and 100 
degrees C of protective coats of 0.2-micrometer thickness were formed. [ for 100 seconds ] 
[0319] In this way, after exposing the resist film on the obtained wafer by the KrF excimer stepper, the 
temperature of 1 50 degrees C and PEB for 60 seconds were performed. Then, the spin coat of the cyclohexane 
was carried out on the wafer, and the protective coat was exfoliated. Then, negatives were developed by being 
immersed in 2.38% of TMAH water solution for 60 seconds. Consequently, the L&S pattern of 0.3-micrometer 
width of face was resolved by quantity-of-radiation 35 m J/cm2. 
[Example of comparison 30] structure expression [0320] 
[Formula 220] 

It came out, the copolymer of the t-butyl methacrylate which is shown and which consists of a presentation 
ratio 50:50, and acrylic-acid adamanthyl was used as the 15wt(s)% cyclohexanone solution, and 
triphenylsulfonium hexa FURORO antimony was used as the 2wt(s)%, in addition resist solution to the polymer 
into this solution as an acid generator. 

[0321] Next, on Si wafer which gave the adhesion promoter coat, this solution was applied with the spin coat 
method, temperature of 100 degrees C and prebaking for 100 seconds were performed on the hot plate, and the 
resist thin film of 0.7-micrometer thickness was formed. When the spin coat of the solution which made p- 
cymene dissolve polyolefin resin by 5wt(s)% concentration on this wafer is carried out, the resist thin film has 
dissolved. 

[Example of comparison 31] structure expression [0322] 
[Formula 221] 

It came out, the ternary polymerization object of the t-butyl methacrylate which is shown and which consists of 
a presentation ratio 40:40:20, acrylic-acid adamanthyl, and a methacrylic acid was used as the 1 5wt(s)% 
cyclohexanone solution, and triphenylsulfonium hexa FURORO antimony was used as the 2wt(s)%, in addition 
resist solution to the polymer into this solution as an acid generator. 

[0323] Next, on Si wafer which gave the adhesion promoter coat, this solution was applied with the spin coat 
method, temperature of 100 degrees C and prebaking for 100 seconds were performed on the hot plate, and the 
resist thin film of 0.7-micrometer thickness was formed. When the spin coat of the solution which made the 
xylene dissolve polyolefin resin by 5wt(s)% concentration on this wafer is carried out, the resist thin film has 
dissolved. 

[Example 53] structure expression [0324] 
[Formula 222] 

It came out, the ternary polymerization object of the t-butyl methacrylate which is shown and which consists of 
a presentation ratio 30:40:30, methacrylic-acid NORUBONIRU, and methacrylic-acid hydroxyethyl was used as 
the 15wt(s)% cyclohexanone solution, and triphenylsulfonium hexa FURORO antimony was used as the 5wt(s)%, in 
addition resist solution to the polymer into this solution as an acid generator. 

[0325] Next, on Si wafer which gave the adhesion promoter coat, this solution was applied with the spin coat 
method, temperature of 100 degrees C and prebaking for 100 seconds were performed on the hot plate, and the 
resist thin film of 0.7-micrometer thickness was formed. On this wafer, it is a structure expression [0326]. 
[Formula 223] 

The spin coat of the solution which came out and was made to dissolve polydien resin in 1-decene shown by 
5wt(s)% concentration was carried out, and on the hot plate, and 100 degrees C of protective coats of 0.2- 
micrometer thickness were formed. [ for 100 seconds ] In this way, after exposing the resist film on the obtained 
wafer by the KrF excimer stepper, the temperature of 150 degrees C and PEB for 60 seconds were performed. 



Then, the spin coat of the cyclohexane was carried out on the wafer, and the protective coat was exfoliated. 
[0327] Then, negatives were developed by being immersed in 2.38% of TMAH water solution for 60 seconds. 
Consequently, the L&S pattern of 0.3-micrometer width of face was resolved by quantity-of-radiation 40 
mJ/cm2. 

[Example of comparison 32] structure expression [0328] 
[Formula 224] 

It came out, the copolymer of the t-butyl methacrylate which is shown and which consists of a presentation 
ratio 45:55, and methacrylic-acid NORUBONIRU was used as the 15wt(s)% cyclohexanone solution, and 
triphenylsulfonium hexa FURORO antimony was used as the 2wt(s)%, in addition resist solution to the polymer 
into this solution as an acid generator. 

[0329] Next, on Si wafer which gave the adhesion promoter coat, this solution was applied with the spin coat 
method, temperature of 100 degrees C and prebaking for 100 seconds were performed on the hot plate, and the 
resist thin film of 0.7-micrometer thickness was formed. On this wafer, it is a structure expression [0330]. 
[Formula 225] 

When the spin coat of the solution which came out and was made to dissolve polydien resin in 1-decene shown 
by 5wt(s)% concentration is carried out, the resist thin film has dissolved. 
[Example of comparison 33] structure expression [0331] 
[Formula 226] 

It came out, the ternary polymerization object of the t-butyl methacrylate which is shown and which consists of 
a presentation ratio 30:40:30, methacrylic-acid NORUBONIRU, and methacrylic-acid hydroxyethyl was used as 
the 15wt(s)% cyclohexanone solution, and triphenylsulfonium hexa FURORO antimony was used as the 5wt(s)%, in 
addition resist solution to the polymer into this solution as an acid generator. 

[0332] Next, on Si wafer which gave the adhesion promoter coat, this solution was applied with the spin coat 
method, temperature of 100 degrees C and prebaking for 100 seconds were performed on the hot plate, and the 
resist thin film of 0.7-micrometer thickness was formed. After exposing by the KrF excimer stepper, without 
applying a protective coat on this wafer, the temperature of 150 degrees C and PEB for 60 seconds were 
performed. 

[0333] Then, negatives were developed by being immersed in 2.38% of TMAH water solution for 60 seconds. 
Consequently, the insolubilization layer occurred on the resist front face, and a pattern was not able to be 
resolved. 

[Example 54] structure expression [0334] 
[Formula 227] 

the ternary polymerization object of the methacrylic-acid adamanthyl which comes out and consists of a 
presentation ratio 58:14:28 shown, acrylic-acid t-butyl, and itaconic acid anhydride — as an acid generator — 
triphenylsulfonium hexa FURORO antimony — 15wt(s)% — it added and considered as the cyclohexanone 
solution. This solution was applied on the silicon wafer with the spin coat method at 0.7-micrometer thickness, 
and temperature of 100 degrees C and prebaking for 100 seconds were performed on the hot plate. 
[0335] It is a structure expression [0336] on this wafer. 
[Formula 228] 

The spin coat of the solution which came out and was made to dissolve polyolefin resin in t-butyl cyclohexane 
shown by 5wt(s)% concentration was carried out, and on the hot plate, and 100 degrees C of protective coats of 
0.2-micrometer thickness were formed. [ for 100 seconds ] In this way, after exposing the resist film on the 
obtained wafer by the KrF excimer stepper, the temperature of 100 degrees C and PEB for 60 seconds were 
performed. Then, the spin coat of the cyclohexane was carried out on the wafer, and the protective coat was 
exfoliated. 

[0337] Then, negatives were developed for 60 seconds using NMD-3 which are an alkali water solution, and the 
rinse was carried out for 30 seconds with pure water. The threshold energy Eth of the quantity of radiation at 
this time was 13 mJ/cm2. Moreover, the resolution which can form the L&S pattern of 0.25-micrometer width of 
face by 41 mJ/cm2 was acquired. 

[Example of comparison 34] structure expression [0338] 
[Formula 229] 

the copolymer of the methacrylic-acid adamanthyl which comes out and consists of a presentation ratio 58:42 

shown, and acrylic-acid t-butyl — as an acid generator — triphenylsulfonium hexa FURORO antimony — 15wt 

(s)% — it added and considered as the cyclohexanone solution. This solution was applied on the silicon wafer 

with the spin coat method at 0.7-micrometer thickness, and temperature of 100 degrees C and prebaking for 100 

seconds were performed on the hot plate. 

[0339] It is a structure expression [0340] on this wafer. 

[Formula 230] 

When the spin coat of the solution which came out and was made to dissolve polyolefin resin in t-butyl 



cyclohexane shown by 5wt(s)% concentration is carried out, the resist thin film has become cloudy. 
[Example of comparison 35] structure expression [0341] 
[Formula 231] 

the ternary polymerization object of the methacrylic-acid adamanthyl which comes out and consists of a 
presentation ratio 58:14:28 shown, acrylic-acid t-butyl, and itaconic acid anhydride — as an acid generator — 
triphenylsulfonium hexa FURORO antimony — 15wt(s)% — it added and considered as the cyclohexanone 
solution. This solution was applied on the silicon wafer with the spin coat method at 0.7-micrometer thickness, 
and temperature of 100 degrees C and prebaking for 100 seconds were performed on the hot plate. 
[0342] When the spin coat of the solution which made the xylene dissolve polyolefin resin by 5wt(s)% 
concentration on this wafer is carried out, the resist thin film has dissolved. In addition, as a spreading solvent, 
even if it used toluene and ethylbenzene instead of the xylene, the resist thin film dissolved similarly. 
[Example 55] structure expression [0343] 
[Formula 232] 

the ternary polymerization object of the methacrylic-acid adamanthyl which comes out and consists of a 
presentation ratio 58:14:28 shown, acrylic-acid t-butyl, and itaconic acid anhydride — as an acid generator — 
triphenylsulfonium hexa FURORO antimony — 15wt(s)% — it added and considered as the cyclohexanone 
solution. This solution was applied on the silicon wafer with the spin coat method at 0.7-micrometer thickness, 
and temperature of 100 degrees C and prebaking for 100 seconds were performed on the hot plate. 
[0344] It is a structure expression [0345] on this wafer. 
[Formula 233] 

The spin coat of the solution which came out and was made to dissolve polyolefin resin in the limonene shown 
by 5wt(s)% concentration was carried out, and on the hot plate, and 100 degrees C of protective coats of 0.2- 
micrometer thickness were formed. [ for 100 seconds ] In this way, after exposing the resist film on the obtained 
wafer by the KrF excimer stepper, the temperature of 100 degrees C and PEB for 60 seconds were performed. 
Then, the spin coat of the cyclohexane was carried out on the wafer, and the protective coat was exfoliated. 
[0346] Then, negatives were developed for 60 seconds using NMD-3 which are an alkali water solution, and the 
rinse was carried out for 30 seconds with pure water. The threshold energy Eth of the quantity of radiation at 
this time was 13 mJ/cm2. Moreover, the resolution which can form the L&S pattern of 0.25-micrometer width of 
face by 41 mJ/cm2 was acquired. In addition, it is a structure expression [0347] as a spreading solvent instead 
of a limonene. 
[Formula 234] 

1 come out of and shown, 5-cyclo-octadiene, or a structure expression [0348] 
[Formula 235] 

The same resolution was acquired, even if it came out and used 1-decene shown as a protective coat. 
[Example of comparison 36] structure expression [0349] 
[Formula 236] 

the ternary polymerization object of the methacrylic-acid adamanthyl which comes out and consists of a 
presentation ratio 58:14:28 shown, acrylic-acid t-butyl, and itaconic acid anhydride — as an acid generator — 
triphenylsulfonium hexa FURORO antimony — 15wt(s)% — it added and considered as the cyclohexanone 
solution. This solution was applied on the silicon wafer with the spin coat method at 0.7-micrometer thickness, 
and temperature of 100 degrees C and prebaking for 100 seconds were performed on the hot plate. 
[0350] On this wafer, when the spin coat of the solution made to dissolve polyolefin resin in a 
methylcyclohexane by 5wt(s)% concentration was carried out, a solution did not spread in homogeneity on the 
wafer side, and was not able to apply a protective coat. 
[0351] 

[Effect of the Invention] According to this invention as mentioned above, radiation sensitive material is a general 
formula [0352]. 
[Formula 237] 

R1 which is an alpha position by coming out and consisting of a copolymer shown and matter which produces an 
acid by radiation irradiation, and R2 In order that the hardness may decrease while the hydrophobicity of a 
copolymer becomes small since either is a hydrophobic weak proton with small and magnitude, the increase of 
familiarity with a developer and diffusion of the proton acid which is a catalyst while becoming easy to permeate 
also become easy, and many carboxylic acids which are alkali fusibility generate. Therefore, development 
becomes easy and the patterning property by which sensibility was improved and stabilized can be acquired. 
[0353] Moreover, radiation sensitive material is a general formula [0354]. 
[Formula 238] 

Since the effective carboxylic acid as a hydrophilic radical is introduced into the polymer by coming out and 
consisting of a copolymer shown and matter which produces an acid by radiation irradiation, high sensitivity- 
ization is attained and the stable patterning property can be acquired. Especially, radiation sensitive material is a 



general formula [0355]. 
[Formula 239] 

Since the hydrophobic, strong adamanthyl radical is included in the copolymer by consisting of a copolymer 
including the unit structure which comes out and produces an alkali fusibility radical with the methacrylic acid or 
acrylic acid shown, and an acid, and matter which produces an acid by radiation irradiation, the effectiveness of 
the carboxylic acid being introduced into the polymer as a hydrophilic radical is large, and high-sensitivity-izing 
and the stable patterning property can be realized. 

[0356] Moreover, radiation sensitive material is a general formula [0357]. 
[Formula 240] 

Since methacrylic-acid hydroxyethyl is introduced into the polymer as a hydrophilic radical by consisting of a 
polymer which consists of unit structure which comes out and produces an alkali fusibility radical with the 
methacrylic-acid hydroxyethyl and the acid which are shown, and matter which produces an acid by radiation 
irradiation, the hydrophilic property of a polymer becomes easy to get used as increase and a developer, osmosis 
becomes easy, and solubility increases. 

[0358] Moreover, radiation sensitive material is a general formula [0359]. 
[Formula 241] 

Since the hydrophobic, strong adamanthyl radical is included in the copolymer by coming out and consisting of a 
Sankyo polymer shown and matter which produces an acid by radiation irradiation, the effectiveness of 
methacrylic-acid hydroxyethyl being introduced into the polymer as a hydrophilic radical is large, and high- 
sensitivity-izing and the stable patterning property can be realized. 
[0360] Moreover, radiation sensitive material is a general formula [0361]. 
[Formula 242] 

By consisting of a copolymer which comes out and includes the unit structure shown and the unit structure 
which produces an alkali fusibility radical with an acid, and matter which produces an acid by radiation irradiation, 
it is a general formula [0362]. 
[Formula 243] 

Since it comes out and the unit structure shown is introduced, the number of the sensitization radicals per unit 
structure increases, and improvement in sensibility and the stable patterning property can be realized. Moreover, 
radiation sensitive material is a general formula [0363]. 
[Formula 244] 

By coming out and consisting of a copolymer shown and matter which produces an acid by radiation irradiation, 
it is a general formula [0364]. 
[Formula 245] 

Since it comes out and the unit structure shown is introduced, the number of the sensitization radicals per unit 
structure increases, and improvement in sensibility and the stable patterning property can be realized. Moreover, 
radiation sensitive material is a general formula [0365]. 
[Formula 246] 

By consisting of a polymer which comes out and includes the unit structure shown and the unit structure which 
produces an alkali fusibility radical with an acid, and matter which produces an acid by radiation irradiation, it is a 
general formula [0366]. 
[Formula 247] 

Since it comes out and the unit structure shown is introduced, the number of the sensitization radicals per unit 
structure increases, and improvement in sensibility and the stable patterning property can be realized. Moreover, 
radiation sensitive material is a general formula [0367]. 
[Formula 248] 

By coming out and consisting of a copolymer shown and matter which produces an acid by radiation irradiation, 
it is a general formula [0368]. 
[Formula 249] 

Since it comes out and the unit structure shown is introduced, the number of the sensitization radicals per unit 
structure increases, and improvement in sensibility and the stable patterning property can be realized. Moreover, 
radiation sensitive material is a general formula [0369]. 
[Formula 250] 

Since the strong polar nitrile group is introduced by consisting of a polymer including the unit structure which 
comes out and produces an alkali fusibility radical with the unit structure and the acid which are shown, and 
matter which produces an acid by radiation irradiation, adhesion is improved and the stable patterning property 
can be acquired. 

[0370] Moreover, a general formula [0371] 
[Formula 251] 

The radiation sensitive material which comes out and consists of a polymer containing the hydrophilic radical and 



the hydrophobic, strong radical (for example, adamanthyl, norbornyl, cyclohexyl) which are shown, and matter 
which produces an acid by radiation irradiation, and a general formula [0372] 
[Formula 252] 
Or [0373] 
[Formula 253] 

To the copolymer containing the hydrophilic radical shown by <TXF FR=0001 HE=015 WI=080 LX=0200 
LY=0850>, it is a general formula [0374]. 
[Formula 254] 
Or [0375] 
[Formula 255] 

Since the radiation sensitive material which comes out and comes to add the hydrophobic, strong compound 
shown can attain high sensitivity only by the hydrophobic, strong radical having inhibited deactivation by the 
contaminations in the environment from exposure to BEKU (amine etc.), and a sensitization radical changing to 
the hydrophilic radical of little alkali fusibility, it can perform stable patterning of the resist containing an 
especially hydrophobic, strong radical. 
[0376] Moreover, a general formula [0377] 
[Formula 256] 

The resist excellent in adhesion can be formed by using the radiation sensitive material which consists of a 
copolymer which has a polymer including the unit structure which comes out and produces an alkali fusibility 
radical with the itaconic acid anhydride and the acid which are shown as unit structure, and matter which 
produces an acid by radiation irradiation. That is, the adhesion with a substrate improves remarkably for a 
polarity with strong itaconic acid anhydride. 

[0378] Especially installation of such an alkali fusibility radical has the remarkable effectiveness of improving the 

omission nature of a pattern, in the resist which used the alicycle group as the base, and a patterning property 

can be made good. In addition, as concrete structure of the copolymer containing itaconic acid anhydride, it is a 

general formula [0379]. 

[Formula 257] 

General formula [0380] 

[Formula 258] 

General formula [0381] 

[Formula 259] 

General formula [0382] 

[Formula 260] 

There is **. Moreover, by forming a resist using the above-mentioned radiation sensitive material, and 
performing spreading of a up to [ the processed substrate of this resist ], prebaking, exposure, postbake, 
development, etc., it is stabilized and a detailed pattern can be formed. 

[0383] Moreover, since solubility increases remarkably and the solubility difference of the surface section and 
the interior becomes small by using an organic alkali water solution and the mixed liquor of isopropyl alcohol for 
a developer, stable patterning becomes possible. Thus, in the lithography which makes excimer laser the source 
of exposure, radiation sensitive material with little peeling and the pattern formation approach using the radiation 
sensitive material can be offered not only by the outstanding transparency and etching resistance but by high 
sensitivity, and it can greatly contribute to the formation by which the highly precise pattern was stabilized. 
[0384] Moreover, since the polymer containing an ingredient with acrylic ester structure or methacrylic ester 
structure including an alicycle group and an ingredient with the methacrylic ester structure which has a polar 
high unit in the acrylic ester structure which has a polar high unit in the ester section, or the ester section 
becomes high about the polarity of a base polymer, it can soften the very strong hydrophobicity by the alicycle 
group. Consequently, since a polar difference arises between the protective coats of a hydrocarbon system, a 
protective coat can be applied, without dissolving the resist film. Therefore, thereby, the pattern of desired size 
can be formed. 

[0385] Moreover, in the resist containing itaconic acid anhydride, in spite of including a hydrophobic, strong 
hydrocarbon group for a polarity with strong itaconic acid anhydride, it is possible to apply on a resist the 
hydrocarbon system polymer which was conventionally impossible as a protective coat. By forming such a 
protective coat on a resist, PED (Post Exposure Delay) which is a problem peculiar to a chemistry magnification 
mold resist can be prevented. 

[0386] Moreover, a protective coat can be more certainly applied by using the solvent of a hydrocarbon system 
with big molecular weight as a spreading solvent of a protective coat. 
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(a»» X, YO?5, ^<i"&1-3l4=h'J^*T , JBS) 

T^^nS«ji*\ T^Un- h>J;l/X«i^^^'Ja- ^^'Jn-KUM, 1 0-7 Omo I %T*^Ct* 

im&mni mMmi 6Bm<onmm^«mc^s 10 cw^is] -ass 

^T, [ft 12] 

X 

-(-CH2 -CH^— (CH2— CH-)— (CH2 — C-)^ 

O 

OH OCH2C-Y C=0 

6-R 

XttHXtt CH 3 *» U : Rl 
Rtt -£) » .XI* -C-R3 **U: 

Ri *t;R 2 «h, R3 1* , 1,2 

R1 liCH 3 , R 2 l*H, R 3 (i , *U<I4 -<o| 

R1 RtfR2 ttCH 3 . R 3 (2 . «0<tt -<o| 

Xtt. Ri, R2 XtfRs BCH 3 



{b^i:^-r^ci:^!tfai:^S)K*fSi^7t»« 0 [ft 13] 



-£-CH 2 -CH-} — ^CH2— C-V 
v I 'n v I 'ir 



Ri 



I 

c=o 

O-R 



(SC«t>> XttHXttCH 3 ; 
RI4 -£) , -<Q> , Xtt -C-Rs 

Ri StfR 2 liH. Rs I* - 2 

R, liCHs. R 2 «H, R 3 II , 3SU<I* -<o] 

Ri ai;R2 ttCH 3 , r 3 fa , su<ia -<o] 

Xtt, Ri, R2 TtZfRa ttCH 3 *3tf) 



T-^$n§««^T*fesci:^mi:-rssc*fig^ cis*3S2i] m^m2 omm<Dmmmm^.ttmicis 

MUo 50 V>T. 



(6) ftM¥ 7-2 3 4 5 1 1 

9 10 

fi, 5 0~7 Omo 1 %TJB5<: t*WStt«M» ffiKSzktt»**tf U2>X Mi, 

«3tt*tfi. [ft 1 4 ] 

[stsRjs 22] mmrn i 9 fB«offlaw««3ie«»K 

-£-CH 2 -CH (CH 2 — CH 



OH O 

C=0 
i 

O-R 



CHs 

(sc*. rii xi* -c-ch 3 



♦m, 

uit&g 23] m^22 KmvM*ttMsr&m*c *> 

HufE^7j<tta*-&tf Ui^X Mcfett* vf— ;l/7xy— ;1/ 20 
{±, 6 0-8 Omo 1 %T*&3C£^1t$l^3;ft#MS 

ur&h 2 4 ] in*]! 1 9 nm 2 3 vrna^aa* 

Mfci 5] 




m&H 2 5 ] mm 1 9 2 3 cov>-rnA>tcfi2« 

Hbi 6] 

R1O2C. 

c=c 

N C02R 2 

CH3 40 
(5£«K Ri at/R 2 tt -C-CH 3 

CH 3 

Xtt, Ri tt ^jCj} *U<tt-<5^ , 
CHa 

R2 tt -C-CH3 
CH 3 



[ffcl 7] 




Cfbl 8] 



50 



(7) 

11 

Ri Ra R3 R4 

c=o c=o 
o o 

Rs Re 

(St4>, lttO~60molX, m 14 10~95mdK» 
n II 5~50molK ; 

Ru R2. R3 StfR* 14* H* AD0f>, 
C1.4 <D7)\,*)l>m, C1-4 OMMbT 
=.MJ*«* -(CH2)„CX)OR5(n=0-1), 
XI4-(CH 2 >„COORe (n=0-1)*»t : 

Rs tt, 0,-5 <or./u*JV*, Ci- B cq«»t^*;u*. 
Re ttt-^^S. t-7 = JUS, v>?-iU'<>y^*, 



mim 2 s ] ni^i 2 e e«ottaMMW*mic * [ft 1 9 3 



Ri R2 R3 R4 

1 1 \ / 1 1 




Re 



CSt*. Ki1~95mol9<. m U 10~95moW, 
n tt5~50moW ; 

Z l4"<>-tf VflL ■ft'Otfvai, = HI 
-ORts-CORt, XI4-0C0Rt 

Rn R2» Ra &&r« rau h» /xoyvs Ci* or***** 

C1.4 OMMbT Jl>* Jl*, =. h U 

- (CH Z ) n C00R5 (n=0-1 ) s 

Xtt - (CH 2 )„C00Rb (n =0 - 1 ) «•* L : 

Re ttt-^AJfc, t-TSiW*. SJ^fMyyAJI. 

^K5fc KDt?-^, X!43-**V>*a/N*.>***JtU 

mti 2 9 ] mxm 2 6 gBtt0^«u8%*rat= *s ut 2 0 3 



#P^¥7-2 3 4 5 1 1 

12 




50 



13 



(8) 



EfBPPF 7-2 3 4 5 1 1 

14 



Rl R2 R3 R4 

lb 

<SW, I U 0~95molK, m (i 1~95moW, 
n O. 5~50moW ; 

Ris Ffe, R3 TkZffU Its H v /No4r»v % 

- h U - (CH2 )„COOR5 (n=0-1 >, 

Xtt-(CH 2 ) n COORft(n-0-1)«-«L ; 

R5 fiCi-5 ©TA.+A^Ci-s <E>Wft7JV*JU£. 

RHUft* mMMUfcX**. Xli«fc»Sfli**L : 

Rs IS-OtBus-OCOOtBu, 

XB-COOt-Amyl 



[8M^g| 30] nhftn 2 6 EttogMtt^^ttlc 
Cfk2 1] 



Rt Rj R3 R4 




<SC*» lttO~96molX, ml*1~95md«, 
n It 5~50moW ; 

-ORr % -COR T . Xli-OCOR? **L ; 
Ri, R2, Ra »t;R4 H % nayv, 

C1.4 or****. Ct.4 ©MMtr****, 

=. h 'J *S. - (CH2 ) n COORs (n=0-1 >„ 
X(i-(CH2 ) n C00Rs (n-0-1)**EU : 
Rs It ~ OtBu, - OCOOtBu, 

XB-COOt-Amyl 

HS*3S 3 1 ] 2 6 3 0 co^-ftlMcim 

£5~5 0mo 1 %<Dm-&TSti£t*¥fWLf?%1&m 

m&m 3 2 ] NHta 1 jiM 3 1 ©i/>-rn*HcfB«<o 



20 U^X h SrJgjS U 

Bute L->*X h £tt*!3»«±fc&# U 

3 3 ] mtmsmm^m^r i^yx ^ 

Mi23H««*V BatB-ryy'alf;b7'7l/3— ;l/^5 v o 1 
%~9 5 v o 1 %tOtt%Wi:t5M^-yMS 

40 So 

iiXf;l/a-7 hXBxXTVl/SBtcJJiSgjSfc&^rr*;* 
**y*&xxfvl/:ix-y hi;, xxx^SIUc^rffitt^ 
ifi«r t>o7 * y ;Hxxf;H; >y h Xttxx-r/bgBtc 
*f« 1*«3fr& to* # ^ y /Hixf;H- yht^ 

tr # y v ^rffl v vr u -y x h u , Ml a u y" x h 
mmm^±ic m> l rem, mwt&ym.mmv) 

50 ffv\ MSs»saas«±oMfBb-yxh»c«t*fita*s*? 



(9) 



ftfflW 7-23451 1 



15 



[{fc2 2] 




m#m 3 6 ] n#gi 2 6ji/i3 i ©i^-rnaHcfEfc 
Bute bi/*x f ±tiaj)i^)tt»c» ur aw*Kfk**3R* 
tijieffiSfli^sijai u tern. flHE*aass«±©twe us; 

[»*3B3 7] »**3 5XS3 6fB«©/^-VJg 
x>\ l— 7 s -b>> t —y^-}\/'>^u^\^-V->. p-~> 

imxm 3 8 ] m&g 3 5 t!»m 3 7 ©i, vrttfrtcaE* 30 
> y v t & a c i: *«m* i: *• « > < * - >m^m a 

*lffi*«4«36*fct3lMltt, ^F>> T;l/3->K x 
yT&tfiJi'&o 40 

[fPJl©8¥SH&s&BJl] 
[00 01] 

x h vwmu as?»3tt*fTo tememm u t l->*x f 



CO 0 0 2] S£oT, #lCi+->7U-f 0fcS2 4 8 
nm«K r F U— 9 s , 1 9 3 nraOA r F U— If) 

[0 0 0 3] 

^x-y^:yyi£«HSnTV->S£><D?X RrFl^-fOijE 

mctiL-cmm&m&^o SftArF u— y 

[0 0 0 4] mil. l+^C^LTSiftl/^X F 
LT, * * * U t -^;l/«#^ffi^^nTV^ 

V^tt^U frOK r F U— ifRtfA r F U— «f£D& 

/<— t: F'nz^ F^-tr>\ i/^a^-y- 
>, h'J->^n [5. 2. 1. 0 2 - 6 ] -r*^ 
y$ >«9#fi$ Ll/> («rHPF 4-3 9 6 6 5 . 
[0 0 0 5] 

[5IW*^StLJ;3i:-r-5^a] LfrbfctfS, ±82© 

e. ns e^jt s «q * tfiiB«8i**rr & *tM*ifi # 

5 0 m o 1 %W±<0SB«T«, JS^BszkttfclJinjt, 



(10) 



7-2 3 4 5 1 1 



17 



18 



[0 0 0 6] Sfc, cnP.C0U^Xh«i^»tttcSL 
^X MRtC^ft>«S»^« < 4oT««<n«< 

tOTtLT, «3t^6BJt«-«— J' (PEB) ST 

t£*©us>;*h 7i/-m^ 

fcWWfi«#tr«t*tto#y v^-^fct Sbv'x h 
««MK>&*»* t L Tfikfc&ffl $ tit * fc5f S^K 

[0 0 0 7] COfc:i6, iSJMftROIBWSSttT^*- 

<&<£>o 30 

[0 0 0 8] £7c. #5£BI§<Offi<DB«Ki, ^7i/-;l/ 
3£tt L fe> <2 - vWtt*|f 5 c i: #T- * * > <* - 
[0 0 0 9] 



[0 0 10] 
[ft 2 3] 

Ri R* 
-f CH2 — C-V-f CH 2 — c-4- 

o=c 0=C 

i i 

o o 

Y CHa-C— CH$ 

I 

Ra 



(it*. Rk R2 tt**l*nCH 3 Xt*H*«U 
Ri* R2 <Do*>. *4<tfe10BHT;t«. 

x. Rs uri* **** y 

««^fc*(t*wa»<^*j|iffi«Bew«» 4o~7 
Orno i %-efesck*W*uv\ 
[0 0 1 1] Sfc, ±kw*«. -fiss 

[0 0 12] 
[ft 2 4] 

Ri 

— (-CH 2 — C-}- 
COOH 



(3*** R, ttCH 3 XI* H***.) 

* # * U /HXttT* U <fc K> 7/1/ 

[0 0 13] 
[ft2 5] 



40 



50 



19 



(11) 



3 4 5 1 1 

20 



Ri 
i 



R2 

I 



R3 

I 



_^CH 2 -C^-{-CH 2 -C^-fcH 2 -C^ r 



■C 
i 

o 



o=c 

I 

o 



o-c 
I 

OH 



R U Rz> R$ tt-tn^n CH3 XI*H*»U 
' YI4ISai»l**L, Zli-C(CH 3 ) 2 R« (R4 U7)U*J\,m\ 



*Ml i: ft> 6 * * c 4: *«p« i: * WBfc: * o 

i;«i:LT(i, xxr/l/StLtt-yf/l/S, fa7 
t: Knlf^— a, a — S^^-jl/'OS^Ht, 3- 20 

fe3o for, t-y^;l/S, ra7tKnif7-;l/ 

[0 0 14] ±iecD^#t«g.^W*4tc43V^T, *U 

i)\ 5 mo 1 %W±3 5mo 1 %J-XTT£S C fcjFSt: 

[0 0 15] 30 

Ri R2 

-f CH2 — C4— fCHz — C-4-f CH2 -c-V- 

» I ' I v 1 'tn v 1 'n 

o=c 
6 

CH2CH20H 



CH3 
o=c 

I 

o 

CH 2 CH20H 

T-^n§ * $ -> V )\>W. t Ka+^x^l/atfitc J; 0 

[0 0 16] 
Mt 2 7] 

CH 3 



I 

o=c o=c 

0 o 

1 I 
Y Z 



est*. R t , r 2 la-en-en ch 3 xiih**u Yii«raMJi**u 

ZI4-C(CH 3 ) 2 R3 (R3 IST'l***)* 



Skim xxf;l/Si:lTt-7f;H, favt £ G fifoT, t fa7HFpa-;H, 



7-2 3 4 5 1 I 



21 22 

Co o 1 7] ±ffios*ttat)t»»«i:fev , 'T, itu isb«\ -»a 

ie«M^Mc*stf5«f5;><#* U;l/«?fc Kn+^i^V [0 0 18] 

5mol%W±?**cl:*«g$U\ Sfc, ±13 Mt2 8] 

CO2X1 

-(CH— CH-}- 

CO2X2 




&*4im*frtr^^&ttaMiRWli: £ OS^U [0019] 

ZMtb*&1t*ch*Mktlr&1tMU&&mtc* lit 2 9] 

R, co 2 x, 

— f CH2 — (CH — CH-4— 

x I 'm x 1 'n 

0=C COzXj 

I 

o 

Y 



(3*4>, R, ttCHa XI4H*»U Y ttttW*** U 
Xi. X2 ia*n€ , *l-C(CH a )2R2 (R2 K7JI4AI), 




T?^*n*«a^i*fc]»«»iB«t«feOtt**i;*«« [0020] 

CH2C02X1 
-(CH2-C-)- 
C02X2 

x u x 2 (i-en-en-cccHa^R, (r, B7A+;«) 4 




«*ffl^*^tf«^fcfitowii«a«fcj:»)tt*sfei;* [0021] 

so 



(13) WHPP7-2 3 4 5 1 1 

23 24 



Rl CH2C02X! 

0=C CO2X2 



o 



x u X2 wtn-en-c(cH3)2R2 (R2 ut»*ju&) s 



^sns#*^fc«a*tM^icj:9»*£i;s«« [0022] 

t^e.^SCi:^^i:-r?.»*tiS®^7 l d^{cj;oTii [ft 3 2] 

X 

-(CH 2 -C-)- 
Y 

T*^sn^m{a«)gso : ^c c j; , 5T;i/*UBi?gi4S^ [0023] $7-^ ±tscD)K#f^^«^tcfev>T. tu 

otM?tl5„ Sfc, ±fBOSSC*f*S^£^{C*3V> [0 0 2 4] 

T, uaaE#S*ffcW, t-/f;VS%*t5ci:tfS$ 30 [<t3 3] 

X 

-(CH 2 -C-)- 
Y 

h 'J ;l/T*&£ Ct^lf U\ g fc, ±te<7D)5ft*t^7 , 6 40 [0 0 2 5] — fftj£ 

*t^{c*5VT, imBPin&mcisvzmzTtv u=-h [0026] 

V;Wim$Z*$<7Vu- 10~70mol [ft34] 



50 



(14) «fM¥7-2 3 4 5 1 1 

25 ' 26 

X 

-fCH 2 -CH4— fofe-CH-4 — (chfc-C-V 

v 9 ? 9 

OH OCH 2 C-Y C=0 

6-R 

(SWv X 14 H XI4 CH 3 ** L : Rl 
RI4 -£) » » XI4 -C-R3 

Ri »tfR 2 ttH, R3 14 , 1,2 

Ri ttCHa, R 2 I4H % Ra 14 -Q . £L<<4 -<§] 
Ri »VR2 I4CH 3 , R 3 14 . SU<(4 -<^| 

XI4. Ri. R2 aWR 3 liCHs «■*?") 

■pssna57t«i^i:> titAm$mic&om&£.tt [0027] gfc, ±aa©SM«sua5)ttw»»c:fevT, w 
■DtM^ns, mykumz^tsisisxht. m [0028] 

x 
1 



-f CH 2 -CH-)— £ CH2 — c-4- 



I 'm 

c=o 

6-R 
OH 



X(4HX(4CH 3 



Ri 



Rll -£) v -Q » XI4 -C-R3 Sr*L : 

Ri »tfR 2 14 K R 3 14 . 

Ri ttCHa. R 2 14 H, R 3 U , *U<I4 -<gj 

Ri AVR 2 I4CH 3 , R 3 14 . £L<I4 -<o| 
XI4. Ri. Rz SfctfRa f4 CH 3 

©SStWli«^*f»fcl8v^T, rWaSH7kttS*^trus?x [0029] 

HctettStr^/l^x/ — Mi, 5 0 — 7 Omo 1 %T 40 Ut3 6] 



50 



(15) 



«PBH¥ 7-2 3 4 5 1 1 



27 



28 



-4-CH 2 -CH {CH2 — CH-V 



O 

I 

c=o 

1 

O-R 



10 



CHa 
XI* -C-CH 3 
CHa 



McfettStT— ^x./ — /l/ti, 60~80mol%? 

[0 0 3 0] 
[ft 3 7] 

CH a 
CO z -C -CH3 
CH 3 

[0 0 3 1] 
Hk3 8] 

RiOfcC, 




20 



c=c 



N CC>2R2 

CHa 30 
(SM>, Ri aVRz li -C-CH3 

CH3 

Xli, Ri li «L<tt . 

CH3 

R2 li -C-CH3 **T) 
CH 3 



[0 0 3 2] 
Ut3 9] 

-(CH a -c4- 



C t Z&m t f 5 jf&t*3S!Sft»*4 fc J; o TM * n So 

[0 0 3 3] 
[ft 4 0] 



40 



50 



(16) 3 4 5 1 1 

29 30 

Ri R2 Ra R4 

c=o c=o 



R8 



Il40~60mol«, m (;M0~95moW. 
n It 5~50moW : 
Ris R2, R3 Xtf R4 tt. K 
C1.4 (97Hil« t C1-4 ©flMJMb7^*/HI* 
-hV )l>m. - (CH 2 ) n C00R5 (n=0-1 ). 
Xtt-(CH 2 )„COOR»(n=0-1)**b ; 
Rb «U Ci- 5 ©Til'+JU*, C V5 »W»7A*A1, 

ems, nanafe 3?s«i, xa«*3fs«i«-jsu : 

Ra ttt-^-»U*. t-TS;W*v 9 Jl*. 

•rw«n«ci:wi*u>. ±&<D&msmmt [0034] 

Ri Rz R3 R4 
-f CH — C-4— f CH — C-4-f CH 2 -c4- 

Re 

Itt1~96mpl>6, m « 10~95mol«v 
n H 5~5Qmo»6 ; 

-ORt.-CORt, Xli-OCORr 

Rix R2x R3 XtfRj l-U "D^X C1-4 ©7^*^*, 

- <CH 2 )„COORs (n=0- 1 \ 

Xtt-(CH2 ) n COOR8 (n=0-1)*»L ; 

Re ttt-^JUSs t-7SJH, s^y^'oy^s. 

R 7 I4CM07A4JH, tttoTiV+Afe JftWiSv ■IMMQk. 

T-^StiS C U\, ±8EO»JMIft8)tt» [0 0 3 5] 



50 



31 



(17) 



3 4 5 1 1 

32 



Rl Rjj R3 R4 

^ch-c4^ch-c-4-^ch 2 ^c4- 

(a*. l«0~95molH. m !i 1~96md«. 
n tt 5~50moW ; 

Ri, R2. R3 SlfRi B. H. '\n>f> s 

Ci-4 <D7A*JH,C H ©MHbT****. 

— h 'J - (CH2 )„COORs (n=0-1 ). 

Xtt-(CH2 )„COOR6 (n=0-1)*3RL ; 

Rs ttCi-sOT^+^JIXi^OiiairJ^^*. 

8tS«l. B*JKJ»K. 3J#fl|. Xti«*^S8i**L : 

Rb tt-OtBu. -OCOOtBu. 

Xli-COOt-Amyl **-#-<>> 



*4t«3^T, mmn&mt. -ma 

[0 0 3 6] 




(3^. 1 14 0~9SmoH*. m (4 1 ~95moW, 
n 14 5~50mol>6 ; 

-OR7.-COR7, XW-OCORt «XL ; 
R1.R2.R3 SUR4 14. H. /\d<5p»V. 

- V V A*. -(CH2 ) n CO0Rs (n-=0-1). 
XI4-(CH 2 ) n COOR6 (n=*0-1)**L : 
Ra li-OtBu. -OCOOtBu. 
Xtt - COOt- Amyl ») 

&&MiL{iLffife%: 5 — 5 Omo 1 %<DfiJ-a-e#£f C i: tfM 



20 5Q.a*t5±<DHufBU^Xh*^LT. 8f5t©U5>Xh 

[0037] sfc ±ksjw*, ^sm^tmsrffl^ 
t i^x h*j&au hWbu^x h*tt*ras«j:f«:& 

Mf2l^X h^IiLT, ffije©US>X h 
[0 0 3 8] COitOftJMttfcfetmtLTIi, T^* 

{cfcv^T. fufE3i^?£#. MI2i'V^ , otf;l/T;l/n— ;l/ 
# 5 v o 1 %~9 5 v o 1 ttfMg. L</\> 

[0 0 3 9] gjfc, iX-r;l/g(5lcHi^^WrST^U 
40 ;«xXr;H--y hX«xXx;l/gptcfli^ffl|^r^r-r^ 
tZZV ;l/|ixf;l/a- y hi:, ixf ;l/£H»cWStt 
gMto7^"JMxxfto^7 hxt±xx-r-;bg|5 

^tysHUT^fflV^TU^X hfcflMU mjfEU->*X h* 
so v\ 1*m£fiiHlB*9dttLfe&. MI2«SaaS1S±cDf5l2 



(18) 



ISBW 7-2 3 4 5 1 1 



33 



34 



[0 0 4 0] 
[{fc4 4] 




[0 0 4 1] $fcx ±&<D/<$—>mf82jfcK.t5^T* 
*\ y-fc^X 1. 5 -i/^Pti'^v'xV, l — r-t: 



20 



->;K^-tf yt*S5 C itf i$ Lv^o *fc. ±f2<ZV<# 

[0 0 4 2] Sfc. ±fB<D^2— ^Jg^ffitCfct^T, 
n60«KSO— SPOJS^fjbV Sitft SIR, SKlinn 

[0 0 4 3] 
[ft 4 5] 



CXa 



N 



«SU XliCIXraBr***) 



[0 0 4 4] 



[<fc4 6] 



N— N 
Ri-<?, 0 >-CX3 



(5£<K Ri ttCHa. «as£U<tt*m*©T;U***. Xtt 
XI* CI XI* Br **-r) 

[0 0 4 5] 



50 



(19) 3 4 5 1 1 

35 36 

Ari« 

AT2^ 



i*x- 



(3t*. An, Ar 2 \atif:tim^L<itmm.»o^mmm^L, 

XttBFe". PFe". AsFb", SbF 8 "\ O04~* 



•pSJtl53-K->>i»S, HRS [{1:4 8] 

[0 0 4 6] 10 

R2— s + x" 

R3^ 



Xtt**«l3«**L, XliBFe". PF 6 _ . AsFb". SbF 6 ~* 

T^^ns^/v^-^A^ -ass wt4 9] 

[0 0 4 7] 

Rl — SO2 — SO2— R2 

T^StiS S>X>1/* -HRS Lit 5 01 

[0 0 4 8] 

O 

II 

Rl — SO2 — O — N Z 



■p^h*^ 5 Kx;i/**- hRift; xti— IBS [0051] 

[004 9] Ub52] 

[{t5l] 40 

An— N2 + Y" 



(5£*. AT, im*^u< ia«{t«©^*ftn**u, 

YJSBFe", PF 6 ~, AsF s ~\ SbF 8 "\ 00 4 ~, 

So fit, cn6&cPg^£ti&fc<DT*«:;&<,\, 
[0 0 5 0] 

HtflH -ASS so 



(20) 



ttBil 3 ? 7-2 3 4 5 1 1 



37 



38 



R, Rj 
-fCHj-c4-fCHa-c4- 



o=c 

0 

I 

Y 



o=c 
o 

CH 3 -C — CH 3 
I 

Ra 



«M»» Rn R2 tt^n-en ch 8 x«h**u 

Ru R2 <D5fc, iI?«t<4:*»1-0«HTaB*o 

[0 0 5 2] CCT% C©ftfi-&(tk:feltSfl9H**lr 

COatAMOmo 1 %5fciST*fi, J^Sh^ 

Rt 



x.vf->trm&m&tvf* g7=7 0mo l %Srig7t3 

^--yfaHtftSfrBT**. Site, — «S 
[0 0 5 3] 
[ft 5 3] 

Ri 



— (-CH2-C-)- 



-fCH2— C-)-4cH2-C-V4cH2-C-4- 



COOH 



Ri fiCHa XliH**r.) 

So 

[0 0 5 4] «ft, -fiSS 
[0 0 5 5] 
[ft 5 4] 

Rs 



I 

o=c 
o 

1 

Y 



0= 



I 

o=c 
I 

OH 



Ri, R2, Ra tt-tn-en CH3 X»H*XU. 
' YttJ»S|«l*»U Ztt-C<CH3> 2 R4 (R4 BTJU*JU«)» 




[0 0 5 6] cct% c t fctt & * >m. 

(OmXMti\ 5 mo 1 %J-X±3 5mo 1 %WTt*S5C 
ttfSSLV>0(i« 5mo 1 %*«T*fi, ^(D&^ltfjl 

sn-$\ 3 5 mo i *ji)tap*-p«.«» 



40 ^ 

[0 0 5 7] 
[fC5 5] 



CHa 
■fCHt-C-)- 



I 

o=c 
o 

CH2CH20H 



(21) 



^BfW 7-2 3 4 5 1 1 



39 40 

«tt, 3S7j<14gi;LT**?<J;l/g?t: Kn*->ifM [0 0 5 8] -figs 

tt-a-&{c«A£tiT^5(:i:ic<j;9. *;1/#>K*^A [0 0 5 9] 

5tiTV^^i:|pI1t{i:, a^tt^7j<14^tiL, 5t{£ [fk5 6] 

Rl R2 CHa 

-f CH2 — c4-4-ch 2 — C-4-f CH 2 — cA- 

x I 'I v I 7 m v | 'n 

o=c o-c o=c 



6 



I I 

o o 

Y z CH2CH20H 



ZIi-C(CH3> 2 R3 (R3 ttTJP*^*), 



T**^D;HEk: Kn^^lf;l/tfi^CiA$nT [0 0 6 1] 

^2>£t<D®mt3:%\<\ [ffc5 7] 

[0 0 6 0] CCT\ CcDitfi^teKfeftS^^'J/b 

CCfcX, 

-(CH — CH-)- 

C02X2 

cat*, x u xa tt-tn-eti-c(CH 3 )2Ri (Ri mtju***). 



o 



•emz nzmimfe kitior^'j ormtts^^ u [ o o 6 2 ] 

*mffi«fc*Stf«*^fc«*|jU!Wtfc* 0 C lit 5 8 ] 



50 



(22) ttiHW 7-2 3 4 5 1 1 

41 42 

Ri COjX, 

-fCHz— C4— (CH-CH-4- 

0=C CO2X2 
I 

o 



(5t*. Ri liCH 9 XttH**U Yttfflmtt«.*L, 

Xi» X2 tt-tn4?n-C(CH3> 2 Rz (Rz tt7*+*S), 



T^$ns««^i:]K«i»Mtttc<t O^^CS^iS Co o 6 3] 

tfr&asjjowwaBtttmtts tv**n«» [<t5 9] 

C02X1 

-(CH— CH-)- 

C02X2 



(st*. xi. X2 (i*n-c f n-c(CH 3 )2Ri (Rt ttr 



t) o«)ttS©»^iBiirr 5 c t ic j: D » SAtfrtLh [0064] 
U ^Ufc^*-=>^Wtt*nS6n«. HR 30 HI: 6 0] 

CH2C02X1 
-{CH2-C-)- 
C02X2 



Xi» X2 tt-tn-e f n-c(CH 3 ) 2 R 1 (r, i*r*+ji*x 



^3 •» -Q 



0 



r-^*nsmte*^i:^c«J:»5T;l/*yoIrS14S«r^i; [0 0 6 5] 

*#ffi«a**tta^fc»s««^k:«fe [ft 6 1 ] 



50 



(23) WWPF7-2 3 4 5 1 1 

43 44 
R t CH2QO2X1 

«f CH z -c4— (CH2 — C-V 
0»C CO2X2 

o 

I 

Y 



C3t"K R, ttCHa XttH**U YttlHUMftU 



k*6a*»««B3iefer»«,, ttt [ft 6 2] 

CH2CQ2X1 

-(CH 2 -C-)- 
COzXz 

(SCf. Xi. X2 tt*n*n-c(CH3)2Ri (Ri i*t;u*ju*x 



o 

U SSLft^jt-iViWtffffBnS. MIC, <fcD [0 0 6 7] fot, -«3£ 

££lfe/<*--:^:'?tt&4MVSlcti« ««tt**#-r [0 0 6 8] 

SCtfe^im. ^m\Lim-TZ1b%? ?-?>=f-)\> [ft6 3] 

X 

-(CH 2 — C-)- 
Y 

T-^«tlS#{it1«jgRO : Kt<it)7';!/*>JoJ^tt«^ 1 0~70mo I %T65<lh^IS U^LftO 

i;*#ffi^«$trS*(*fcSM*»!H«t»cJ:0il*^t H\ 1 Omo 1 ^ftfftttfU^tif, 
SMfcfr5tt«ttaMUBWttft(i* «ttO»^-hU 7 Omo 1 %£:ig?L3i;, «lK««»6tl«:^6-P* 

fc/<*-->^«rtt*<»6n*. [0070] 
[0069] mz.i$-bv>\<mif$tsmtiLmm&T*v lit e 41 



50 



(24) ^3^7-2 3 4 5 1 1 

45 46 



-£CH 2 -CH-)— (CH2— CH-) — (CH 2 — C-)- 



0 

OH OCH 2 C-Y C=0 



O-R 

(5£«K XliH X(i CH 3 U : Rl 
Ria -<_ > . -< > , XI4 -C-Ra *3*U; 

Ra 



Ri 3K/R2 I4H. R3 14 
Rl WCHss R 2 I4H, R 3 it , 3SKtt -<o| 

Ri atfR 2 I4CH 3 , Ra (4 » «L<I4 -<^| 

X14, Ri, R2 »tfRa 14 CHa 



y;l/jp;l/^;K ^^n^^W [0 0 7 1] 

x 

-f ch 2 -ch 4— f CH2 — c-V 

C=0 

6-R 

OH 



(SC4», XIJHXBCH } **L; Rl 
R 14 -£) . , XI4 -C-Ra t*L ; 

Ri »t;R 2 14 H, Ra 14 » 



Ri 14 CHa* R 2 (4H, R 3 W * ¥L<I4 -<^| 

Ri RtfRa I4CH 3 . R 3 14 % *U<I4 -<6] 

XI4, Rn R2 StfRa f4CH 3 **T> 



Xfct [0 0 7 3] 

[00 7 2] [ffc67] 



lite 6] r/^i CH a 

-(■CH2-CH-)— (CH2-CH-)- /jk^ 1 — C02-C-CHa 



CH3 



OH O X« 

A=n [0 0 7 4] 



c=o 

6-R 



[ffc6 8] 



CHa 

(SC«f. RI4 XI4 -C-CHa *3fi-T) 



CH3 



50 



(25) 



^mW- 7 -2 3 4 5 1 1 



47 



48 



R1O2C 



\ 



c=c 



\ 



C02R2 



CH3 

(2C«K Ri jfctf R 2 14 -C-CH3 

CH 3 

Xtt, Ri (4 JjQ *0<«-C^ % 
CH 

R 2 14 



CHs 

C-CH3 **-f> 
CHs 



[0075] cc?, a*isa«$tr«a^«ctt, wb 

as 

[0 0 7 6] 
[{k6 9] 



-£ch 2 -ch 




OH 



T*«n*e^7i/7xy— /Kom***^***:, gift 
a 

[0 0 7 7] 
Ut7 01 



-f-CH 2 -CHA— fCH 2 — C— V 



c=o 

O-R 



Ri 

XI4 -C-Ra 
R 2 



(St't's Xf4HXI4CH 3 ; 

"« -o • -q 

Ri &tf R 2 14 K R3 14 -hQ> 
Ri I4CH3s R 2 14 H, R 3 14 » *L<(4 -<^j 

Ri »WR 2 I4CH 3 , R 3 (4 , SU<I4 -<o| 

XI4, Ri. Ffc XtfRs I4CH 3 



T*^2nS^7K14S*#t?ftS-a-^7-t4, VL—)V7x.S [0078] 
-;b£5 0-7 Omo 1 %©SSHT-2»A-r3 £££>m% lit 7 1] 

-(-CH 2 -CH-)— {CH 2 — CH-)- 



OH O 
I 

c=o 

I 

O-R 



CHs 

<i$(K RI4 XI4 -C-CH3 **-T) 

CH3 



-;b^r6 0 — 8 Omo 1 %<D$&m-?}»XirZ>£ ttfM& so [00 7 9] 



49 



(26) 



*$Bfl¥ 7-234511 

50 



tt, #Uvffl^.«JSti:J:l5M«feSfe©0, 5-5 0 
mo 1 5 mo 1 

[pJ±^^:SCi:^T^-f. 5 0mo 

[0 0 8 1] COJ:5*T;l/*Uflr»tt»DSIXtt, » 

[0 0 8 2] 
[ft 7 3] 

-H* CH 7 c i<> 

r 

Re 

(iC^s I fi 0~60mol«, m tt 10~95mcH?6, 
n (S 5~50mol» : 

Ra. Ra *I/R4 tt» H % AOlfy, 
Ci-4 07-*+Jl>S, Ci-4 <D«HMfc7'iU*iHI, 
=. h U JltS, - (CH2 )„COORs <n=0-1X 
XI*-(CH 2 )nCOORe (n=0-1)**L ; 
Rs tt. C1-5 <B7iV*J\&* Ct-5 <0«*7 , ^*;WS. 

mitt. mumme. 3?s», xia«»5?s»i*«L : 

Re i*t-7?*s % t-7s;n, ^jtyjirtviMtS. 



[ft 7 2] 




-Kssnsafek-r # zi >«&tf nick o r;b* u Riant 

So 

[0 0 8 0] *R*1 , *3>tte*«7';l'*UK}S 

Rl R2 Rg R4 



-H*-9-H 



[0 0 8 3] 



lit! 4] 



50 



[0 0 8 4] 



[0 0 8 5] 
Ut7 6] 



(27) 3 4 5 1 1 

51 52 

Rl R2 R3 R4 



-f-CH -C-4-fCH -cA-4- CH2-C-4- 



I 1 I 

z c= 



H41~95molK. m (4 10~95molK. 
n 14 5~50mol« ; 

-ORr,-COR 7 . X«-OCORt 

Ri. R2. Ra S^R4 tt, H, aoYv, C1-4 orA^tA*. 

C1.4 (DMMfcT A^tA*. =. h U A*. 

-<CH 2 ) n C00R5 (n=0-1), 

XI4-(CH 2 ) n COOR6 (n=0-1)**U ; 

Ra l4t--7?-;u£, t-7SAl, 'Jt+fr^v'J)^ 

v- h^b Kne9=JI* XttS-sr+VS'* A4MrXU 

R T ljCi. 5 <07^^, B»7A<*A*, M*B&«&. 

[ffc7 5] 

Rl R2 R3 R4 



r 0 ^ 

°5 Rb 



<SC«K I 14 0~95mo»H, m 14 1~96molH, 
n 14 5~50mol« ; 

Rl, Rz, R3 TkVH* 14, H, «oyx 

c,-4 ©ta.+a^ci^ amwHtTJu+jum* 

- h 'J - (Ofe )„COOR5 <n=0-1), 
Xf4-(CHa )„COOR»(n=0-1)*aiU ; 

Rb (4Ci- s ©7A*a^Ci. 5 ©«»7a*a^ 

Re [i - OtBu. - OCOOtSu, 
Xli-COOt-Amy) 



50 



(28) 



93fF*W 7-2 3 4 5 1 1 



53 



Rl R2 R3 R, 




Rb 



I (i 0~96mol«, m « 1 ~96molK, 
n 12 5~50mo)W ; 

-ORtx-CORt. Xli-OCORr : 
Ri» Rz, R3 Stf R4 fit, H, 

-MJ - (CH 2 ) n COORs (n=0- 1 ) % 
Xtt-(CH 2 )„COOR8 (n=0-1)**U ; 
Ra fi-OtBu. -OCOOtBu, 
Xtt-COOt-Amyl 

[5. 2. 1. 0] Txy^ftmtt-mcm-r&mmtf 

[0 0 8 6] Sfc. Mlc&r)7Jll]V51®V£mtt3iV.2> 
mtLXlt, t -7f;HXf;K t -75;l/xxf 
/k t -y^;i/x— x;K t-BOC, fh7tKDif 
7r.;HXf*, -r t: Knfc?^n;l/X— rvk 3 — 
^+V->i'n'\+i';l/iXf^K S^^-rt/^rx^'/l/XX 

V\> 30 

C0 0 8 7] BP*., ±IE©ffif*f^^;»^ffl^TU'v ; 

mmmz&^-t s c t {t^if >ibl^x f 

Kti, lif©75 >mcomWilc i!)ynh SJ1 

[0088] e£oT, mmmcmmTJV^vykmmt^ 
tfm&WMtf&o. **y-;i^x*y-/i/-m. 



54 

[0 0 8 9] S/"c, COilftfSA^ -rVT'ntf^T^n 
-;l/£:5 v o 1 %~9 5 v o 1 Li^i: 
Lrc©{±, 5 mo 1 %*!®T-(i, ^#^±-£-3% 9 5 
mo \ %*Mx.2>£, f7>y? J PZ>tfmihZ£Vm^fr 

X«*£?U;l/&xx^;l/«B#fco*mi^ xxrvl/ 

X(ixXx;l/gptcHtt<o^i,^x 'vhno^^^ij* 
^xx^;WiJg*to«if4i:^ty«-&*«, ^-x^ 
U ^offite^iBK &&<DT'mmMlc «fc S^mtc^v^K 

[0 0 9 0] J»A-rS*ttOBiV'>«514:L.Tf±» 
>\ x— r;k xxf;K & 

fit. < {i/Nay>-eB^5nfc*3g§*^tf c.n« 

*«S*S»X-r**J^t4, 'J>4<fctl~50mol% 
m&&&V3g> 0, L < « 2 0 %W-b&fi"?*So 
[00 9 1] i:/c, ^^n^&^tfUvX. hi? 

c ticx k>, v&mmsi'itx hnmtDmm-v&z p e 

D (Post Exposure Delay) %Wj±iT Z> C ^A^tgi:^: 
[0 0 9 2] $fc, ffiSMcO^ffrg^tbTii, 

ottt±ot.otf!ff$u\ ft^wtctt, 

1, 5 — i/^a^-^^i^xv, 1 —"r-tzl/, t— 

[0 0 9 3] STc. KfbJcjR^UVfcLTtt, ^lx7-r 

[5. 2. 1. 0] x*>#«*fcO«3Sff*W , &tl* 
[0 0 9 4] 



(29) 



3 4 5 1 1 



55 



56 



[$mm i] ^^^'j«7^>f;^/vi:7^ 

U^t-^f^yv^^l : l"CtfciMK 5 mo 1 

[0 0 9 5] 
[fL7 7] 

CH 3 CH 3 



t-7f;^yvi:^i : 1 TttJi^ 5mol 



! 

CHa-C- 
I 

CN 



I 

-N =N— C— CH 3 

I 

CN 



mo 1 %muLfc 0 ^(Om, 0°CT^8^fi^ 

[0 0 9 6] 
[ft 7 8] 

CH 3 H 



o=c 



I 



CH3— C — CH3 

I 

CH3 



5 1 0 0, (Mw/Mn) 1. 4 3^)M^M 

[0 0 9 7] 
[ft 7 9] 




S + SbF 6 " 



20 



T^StiS F 'J7i-;l/X;l/7*-!)A^7na7 
>tty%\ 5wt%i*Dit, ^^n^D-yyss 

Lfc/#5^^^flgT«a^nfc^x-/N±tco. 7/i 

msiLafti; *y F:/u-F±-?iss6 or. 100 

»BO 7 »J ^- 2 O /Co 40 

[0 0 9 8] C-5 LTt#?>n/c^x-^±(DU> ? X FJK 
SKrFi+mfy^ (-3>& NA = 0. 4 
5) T*«JteLfc&, SJt 1 0 0°C, 6 0»HIOPE B 
(Post Exposure Bake) £rfro/c 0 S^t^ T/l/AUzk 

acOSflfBx^;!/^— E thfcl: 5 0 m J / c m 2 "Cfco fc 0 
S/-c»«*JttBSS*««l 3 0m J/cm 2 T\ 0. 4 5 
/i mf^I^O L & S (line and space) — >^7r; b /c Q 

BGMfl 2] 7^'J«7^Vf;l/^7t^^^ 50 



[0 0 9 9] 
[it8 0] 

H CH3 



-t CH2 -?-W CH2 -?-fe 



I 

o=c 



£1 



o=c 



I 



CH3-C— CH3 
I 

CH 3 



T?^*nS3BJ*tt5 0:5 0, 11¥^?I4 1 8 
0> iMRBEl. 5 9©ftl^*tf»6hfto CO*'j7 

©#5xiE£iasfci\ jfft»«Ttc«feSfc9 4 i t:-e*ofco 

it 

[0 10 0] 
Kfc8 1] 

/ /=\ \ 

S + SbF 6 " 




3 



T^^nS b l J7x-;l/X;l/7t- , )A / \W7Pa7 

v^e^i 5wt%»bt, ^^D^yvjgi 

ufcy#vy^»JiB-e*Bisnfc^x-^±fc:o. 7/x 
mjpic^mu b^L/- F±T?rSffi6 or. 100 

[0 10 1] C3 LTSStlft^x-Aiouyx m 
3rK r Fx+^Xf7/^l7tim JS£ 1 0 0 
°C, 6 0#fflOPEB4fTo/£o Sfr>T, 7;l/*y*S 
iTC&SNMD-3*/H^T6 0»MS«U *fekT3 

— Eth«8 lmJ/cm 2 T^9/c 0 flPffltftfi 
0. 5 0 /xmftl^L & S/^^~>^L/co 

[HffiWJ 3] 7*U;l/»7^Vf;l/*yv^7*y 
/l/gSt-^/l/^e/v^l : l-eftii*, 5mol/ 

1 OF;l/x>jS«fcLfca. I^M^LTA I BN 
§20mo l%»Uco SJS80°CT^8^ 



rUfc. 



[0 10 2] 
[ft8 2] 



(30) 



*SBfl¥ 7-2 3 4 5 1 1 



57 



58 



H 
i 



H 



-f CH2 -?-W CH2 -?-fc 

o=c o=c 



S3 



I 

CH 3 -C— CH 3 
I 

CH 3 



T*7K2tl&Mj£kt4 7:5 3. fi»¥^#7»4 6 1 

[0 10 3] 
[ft 8 3] 




S + SbF 8 " 



yf^^i 5wt%iiDLt, v'^n^l^y 20 
bfcy#^>y^^fliT«a^n/c^x--/N±tco. 7 /i 

m/PtC^U h:/l^-h±TSJg6 0°C, 100 

[0 10 4] C^LTfl^nfOx-AiOl/^Xhl 
^Kr Fx^^TX-r^/^T^TtL^m, iSS 1 0 0 
°C, 6 0»H©PEBSffofeo StV>T, 7;l/#U7j<?g 
I-efe^NMD-3^T6 0 8>fffl8i«U fcfokT^ 

— Ethte3 7m J/cm 2 TSD, BmflltO. 50/i 30 

limm 1] ^^^U«7^yf;R/Yi:^^ 
^'J;l/St-7^/v^^l : lt?ftii», 5 mo 

l/lOh;l/xy»«i:U fcLT A I BN 

^20 mo l%jgftpLfc 0 iSfi8 0r"e^8«f 

IBM-frbfco »&»7«, ^*y-;l/TttWI»«*fTo 
/Co *<0*S«, ^JSS 

[0 10 5] 

Mfc 8 4] 

CH 3 CH 3 

o=c o=c 



o 

I 




o 

I 

CH3-C— CH 3 
I 

CH 3 



T*7T^tlZ>Mf&tt5 9:4K M¥i3#7fi3 3 5 



40 



[0 10 6] 
[ft8 5] 




S + SbF 6 " 



testis h 'J7i-;l/X;l/7t- , )A^D-7na7 
V^Ey^rl 5wt%iSftnLT. S^n'vHJV 

Lfty*77*iBT«isnft«>i-A±ico. 7^ 

mfJClftU *7h^l/-Mtigfi6 0lC, 100 

[0 10 7] C 5 Lt!#5tift l >x-A±©l/^x M 
r Fx^vj^y/^BttLfc^ rU® 1 0 0 
6 0»MOPEB*fTo/'Co Stl^T. r;l/*U7j<jg 

owj>xifto cot*. mmmsiF, ±<^z 

[JtUHM 2] ^*^y;I/i7^f;^yvfc^* 
^U/Ht-^f/l/t/Y^^l : l"ettii*> 5 mo 

«#IW»#J4:LTA I BN 
£:5mo l%jSftPLfc 0 ^£>tt> SJg80°CT^8f 

[0 10 8] 
[ft 8 6] 

o=c o=c 
6 6 



S3 



CH 3 -C— CH 3 
I 

CH 3 



T^^n^ffl^t4 7:53, mm^ft^m 1900 

0, 5lORl^*tf|?5nfto CO#'j7 

[0 10 9] 

Hk8 7] 



K> 



SbF 6 ~ 



50 



T^n5h';7x-;I/X;I/7t-')A^7un7 

Lfey^^^»B§T«W*nft^x-^±tc:o. 7/i 
mJplC^fiiU *y h:/U— h±Tfflft6 0^ 100 



(31) 



RfBS¥7-2 3 4 5 1 1 



59 



60 



[0 110] C^Uft)ti/'c l )x-/Nj:Ok> B x 
£K r Fx+^7Xf7^TB^Lm iSSlOO 

6 OS>Rfl<DP E B*frofco H^T. T/l/aUzkS 
iS^5NMD-3*ffl^T6 0»fflIiU 3M*"C3 
0»KU>XLfto C^tt, Miil0 2mJ/c 

5mo l/IOh/l/XViSJKkU «*P*WHfcUTA 



I BN^20mo 1 



Lit, 



*98«fHB 



[0 1 1 1 ] 
[{£8 8] 

H CH3 

o=c 0= 



I 

= c 



CH3 



I 

CH3— C — CH3 



1 

CH 3 



^3n5i«lt4 7:5 3, «S¥^?S3 6 5 

[0 112] 
[{£8 9] 




S + SbFs~ 



f 3 



Testis h iJ7i-;^;l/7t-9W*7nn7 
y^^l 5wt%j$inLT, ->^n^-9-y>jSffi 

mJPfciaflfU *v h7 P U-h±T7gJS6 0°C, 100 

[0 113] (I^LTfie.n/c^x-Al^b^Xhl 
£Kr FX+^Xf7^T*S3tLfc^ ffltt 1 0 0 
°C, 6 0»WOPEB*fifofto ttl^T* T/WjUtRtS 
fSt^NMD-3^T6 O&ffiSIRU fcfi7kT*3 

-Ethf*8 lmj/cm 2 t$o/c 0 f#£nfc«/hlB« 
0. 3 5 /*miflOL& STfeofCo 

UOKffil 5] 7^'J;«^f;V7^>fwy7 
mo l/l<Dh;l/X>**i:U S*IWte&jW*:LTA I 



[0 114] 

Mk9 0] 

H 



H 



CH 3 



CH 3 -C— CH3 



CH 3 



T'^^n-S®fi!tit5 0 : 5 0, 4 0 5 

[0 115] 



20 [{t9 1] 



T^^n^> h 'J7x-;I/X;l/7*- , 7W*7DD7 
>^e>* l 5w t %®taLT. ^n'vfrtf/vSft 

mftaflJL, hyi^— F_tT?fiS6 100 
»HO 7 U ^— * W o fee 

[0 116] C3 LTff5nft , )x-/N±Ol/^ M 
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itmm 1 2 ] ±tmmm 1 8 tra«©xsk:* o p 

EB«to/c^x-a^ 2. 3 8%OTMAH7j<rgr^ 
{tO. 4 5 /im*icDL& ST^ofc 

mmm 1 9] «as 

[0 1 7 0] 
[ftl 3 0] 

CH 3 CH 3 
-f CH 2 — C-4— (-CH2— C-4- 

* I '59 ^ | Ml 

o=c o=c 
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[0 17 1] 
Ut 1 3 1 ] 

>^>£#U^C*fLT 1 0 w t %®!jdLT, P^X 

[0 17 2] C 5 bTf#?)n/c^x-/N±cOU^X MR 
#K r Fx^v'VX^/^BftLfc^ fiJg 1 0 0 
°C. 6 0#Pp^OP E B^fTofCo ^O^T. 2. 3 8%0 
T M A Viimm V :/n ^»«J:b 
4 : l^I^Lfcrl^^6 0#^r*?RLr^ftbfCo 

I*[8i3 2mJ/cm 2 t\ 0. 30^m 20 

1 3] ±KHfifi0« 1 9 tnatoxafc * 0 p 

E B^fTofc^x— 7>>£\ 2. 3 8%OTMAH7j<}gfflt 
BISKM 2 0] ;* £ * U ^7b7 #V >^-;l/^e 

5 mo i / \<Db;vx.>mmtL, m&mb&itL 

TAIBN^20mol %^*PLfc 0 ^GMg. iSift8 0 
[0 17 3] 

at 1 3 2] 

CH 3 CH3 

o=c o=c 
0 o 




CH3— C — CH3 



T^SnSfflfiKltS 9 : 4 K liW^iS 3 5 

[0 17 4] 
Cftl 3 3] 
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(OH*" 

Lfc/*7y*«tT»«Stift»>x-/N±fcO. 7/z 
mlWcliftU *7h^-Ht?ia8E6 01C, 100 

[0 17 5] C ^ LTien/c^x-A±(7)l/^X hi 
r Fx^^Xf7^tmi/m i&gl 0 0 
°C. 6 0»fflOPEB*frr3fto JK^T, 7>l/*U7jC» 

itl : l"P»dbfcffl*«*ffl^T6 0»M3H«U fcfi 
TkT 3 0 fj>fffl U >X b/co C0t ^OfiB»3BaoHffiai 

E thtt 8mJ/cm 2 f$o fc 0 
B&'W— 2/ lis 0. 3 0 /imi|gCDL&S-efe-DfCo 

@£fi&«l 2 1] SMKSfcLT. ±fiB*«W2 0-effl^ 
rcJg-&?StC^x.T, NMD-3fc^VP p nif;l/7';l/3— 

Si4 2mJ/cm 2 T\ 0. 4 0 /x mitgcD L & S 

MOT 2 2] 3K««fcLT. ±8Ei«fc«l2 
fcig-&?&lCft*.T. NMD- 3 t-fVZfa^)V7)V^— 

M98mJ/cm 2 T\ 0. 4 0 /x mg^ L & S 

Ltmm 1 4] s«fcfci,T\ ±ia^ssCT2 om^ 

/Co 

[ussw 2 3] 

[0 17 6] 
Cftl 3 4] 

CH 3 CH 3 

-f- cH2 -H^ cH2 -Hi 

o=c o=c 
o o 




-C^SttSHSlSJ*4 1:59, fi»¥*^7» 1390 
*y;l/B3-**y^*D^^;l/J:OKI^* l 5 

[0 17 7] 
Cftl 3 5] 
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t^^y vicwiT i w t %iipi^ k>*xh 

- * L fc / # 5 y * «BB"P»«S tifc •> x - / N±tc 86* 
U *7h^l/-h±T«fil0 0t, 1 0 O#0O^ 
-^SrfiV, ©20. 7 ^mOU^XHRJ&TBfiKbfco 

[0 17 8] C*5 LTf5»nft , )i- /Nl^U^Xhl 10 
#K r Fx^i/7Xf7^«Lfdl iSfil 5 0 
°C, 6 OWP E B^rtf ofco 8ft>T* 2. 3 8 %<D 
T M A H t << V 7n -/I/ £ 

1 : lT«*Lfca*«l€: 6 03»|IIHI«ILT8!»bfco 
^O^JfL 8S*t*i*8 8 m J/cm 2 T\ 0. 3 5 fi m 

Utfgft 1 5] ®3§xt 
[0 17 9] 
tttl 3 6] 

CH 3 CH 3 

o=c o=c 
6 6 

rjT^j CH 3 -C— CH 3 



78 

>^>*#U VtcJtlT 1 w t %mulsT, UitTsY 

- * b y #5 * * wrettH? * x -^±ic 

— **frV\ JPSO. 7 /imOU^XhlHSJKricLfco 

[0 18 2] l 3 Ltie.n/c^x-AlO^X M 
*ArFl^>VXfy^ (NA = 0. 5 5) T*i)tL 
rSSl 5 0^. 6 0»MOPEB*fTofeo JKt^ 
T. 2. 3 8%<DTMAH7K^i:^V7 P nif;l/T;l'n 
-;l/fc*fl»ifci : iT?»^Lfcffl*«fc6 0»[Bia» 
LT3EgfSsLfc 0 ^^SSm. SSIt®l2 5mJ/cm 
2 T\ 0. 2 /zmipKDL&S^— L7c 0 

[USSWJ 2 5] #§3&£ 

[0 18 3] 

[fbl 3 9] 

CH 3 CH 3 
-fCH 2 -C-4— {-CH 2 — 0-4- 

» I '99 * | '41 

o=c o=c 
o o 



2 4] «ig^ 
[0 18 0] 
[fbl 3 7] 

CH 3 CH 3 
-fCH 2 -C-j— fcHa-C^- 

o=c o=c 
6 6 




t?S*<£ft*fij«Jt4 i:59, «a¥i^^fi 1390 
(K#»ffli. 5i^?*y;l/S7?wf;l/i:^* 

[0 18 1] 
[fbl 3 8] 



T^snafij«J*4 1:59, ilTO^il 390 
(KitfRfti. 5iW^^'J;H!7^y^i:^^ 
^ U;l/»3 - V^^n^^l/^OM^M 1 5 

[0 18 4] 
[<tl 4 0] 

T/j^^n^) h 'J7x-;l/X/V7t-')A^7Pn7 

m>*#yviL»LT2 w t %saraLt\ u^xh 

- * L J #9 y * WJBT»»W* ft •> x - / %±fc: JWP 
U t^yh^b-hltlSElOOt. 10 0»Hfl)^ 
— ^£tTV\ ©20. 4/imOl/^XM^Ml/Co 

[0 18 5] Itfl^n/t^x-AiOl/^Xhl 
£:A r FX+^Xf^/^ (NA = 0. 5 5) T?SJtL 
fcf£. iSffl 1 5 0°C, 6 B^rtf o/Co Wi^ 

T\ 2. 3 8%OTMAH7j<?§^i:^y7 p ntf;l/7';l/n 
-;l/fc*fWiJtl : l"C»^Lfcffi'&«fc6 0»MSai 
LTSflSLfco ^<D*SJil. IKSil 2m J /cm 
2 T% 0. 2 /xmB^L&S^* — ^«»«Lfco 
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mmm 2 6] ^^^u;i/i2-y;i/»-w/7 

* 2 : 1 : 1 T'tfcii^ 0 . 5mol/l <Df£J& 1 , 4 
-^Wyi:2 0mo 1 %<Dm&fflt&mA I BN^S 

a 

[0 18 6] 
[ft 1 4 1 ] 

CHa CH3 CH3 

— £ ch 2 —cA — (- CH 2 — C -W- CH 2 — C-V- 
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I 56 I '31 N I 

o=c o=c o=c 

6 6 OH 



13 



CH3— C— CH 3 

I 

CH 3 



T°m1**\Z>Mj8.Uc5 6:3i:i3, M¥£|#?»5 

[0 18 7] 
[ftl 4 2] 




S + SbF 6 " 



3 



m JPtC^Tf? U *y h7 P l^-h±T^SS 6 0 °C. 100 

[0 18 8] Co LTt#^n/c^x-/N_hcOUv ? X hM 
#Kr FX^^Xf7/«im Sgl 0 0 
°C, 6 Of3>fflOP E B*rtTofc 0 ttl^T. »J 7ki§ 

ST$SNMD-3*ffl^T6 OfMIffl£flfcU *fckT?3 

-Eth&6 3mJ/cm 2 t^o/co »flfc*jli 
0. 3 5 /imig<DL& S/*£ — >*jRLfc 0 

2 7] ^>3>iyt-7^W/vk, ^ 

MAIB^20mol %^PL/c 0 ^Ofg, i&fi8 0 °C 

[0 18 9] 
Hfcl 4 3] 



CH 3 

-£ CH 2 —cA— (- CH 2 — C-)— 

X I 52 I ; 48 



CH2C02C(CH3)3 




CC^CCCHah 



T?^nSfflricJ±5 2:4 8, MTO»?i6 9 2 
3. £HfcJS2. 1 2 0«l*»tff5nfto ^IC. 

[0 19 0] 
Wtl 4 4] 



(OH*" 



5wt%»LT, ->^n^*9-y> 

20 LfcS i *>x— /\_h&C0. 

U— h±Ti&K6 ox\ 10 0»BO^ ] M- **fro 

[0 19 1] CUti^tl/c^x-AlOl/^Xhi 
#K r FX*S/7Xfy/<T?B*Lft^ 1 0 0 
°C, 6 0S>fffl©P E B^Tofco ttl^T, r;l/*U7kffi 
$^NMD-3W^T6 0&HHttU *E7jOF3 

— Ethte9. 5 2mJ/cm 2 Tfeo/c 0 M^^J 

30 [^ss^ij 2 s] mm^, 

[0 19 2] 
[ftl 4 5] 

CH 3 CH3 

—f CH 2 — C •} — f-CH 2 — C-4— 
v I 'so I 50 

o=c o=c 



^060 



T^^nsffljsjts 0:50. aa¥±s^« 1390 

0. 4 lco^*^U;l/fthUS/^o [5. 

2. 1. O 2 - 6 ] 7**—)\st**i?VA'Wt3-**Vi/ 

[0 19 3] 
[ftl 4 6] 




S*SbF 6 ~ 
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r*^nS h 'J7x-;1/X;1/7^-')A^7pp7 
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hmmtLfco C coffiffltft HMDS fJBMZtffii L/cS 

Mtrggioot, i oo#^^-^fTV\ P£ 

[0 19 4] C-5 LTtf ^n/c^x-/N±cDb^X bM 
£K r Fx4^VX^y/ST^ftLfc^ SJgl 5 0 
6 0#^C0P E B^fifofco JBZ^T. 2. 3 8 %(D 



-f CH2 -CH-4-f CH 2 — CH-H-CH 2 — C4- 

1 H> JL 20 | 

C 
I 

OH b 
I 

CH2 
I 

c=o 
I 

o 



TMAH 7}<®m £-fV7u MfrTfr 3 £ ^ffcQJrfc 

3 : i T'U&LrcM'&mcmmisTmmLrco ^<£>*s 

JH. KPJ^S2 3mJ/cm 2 T\ 0. 4 5 /i m^O L 

2 9] fi3g:£ 
[0 19 5] 
[fbl 4 7] 

CH 3 



CH 3 

C- 
I 



-CHa 



CH 3 



-7© 



T^JftS^ fflJE£J±#5 0:2 0:3 0<D£— 
£ t e r t ^^Ul/-h t^HTcftl^ftic, 

[0 19 6] 

[fbl 4 8] ^ 

^ v ^ CF3SO3 



20 /C 0 



[0 19 7] C 5 LTf Snfe^x-AifDl/^X I 

r Fx^^Xf7^«tm r££9 0°C. 
6 OMOP E B^rtfofco SEl^T, 2. 38%<DTM 
AH*»«T?l»Hii«Ufco C<Ofc*, Ilfii2 6 
mJ/cm 2 T\ 0. 2 7 5 /imfiOL&S/^->* 
mmisfco «Jt»tC3 0»HSWibT^6PEB*ffo 



5 w t %jS*nLT. 1 8 w t %<D9\M3^ L )\/i£j&£ L 

^mu ^7hyi/-h±tsai 1 o°c. 9 0 



mmm 30] <gits 

[0 19 8] 
[fbl 4 9] 



tT-0. 2 7 5 /im(g^L & S 



CH 3 

-(-CH2 — CH-)— (-CH2— CH-)-(-CH2— C-)- 



'90 




I '30 

c=o 



CH 3 
-C— CH3 
CH 3 



T^^nS, ffl/Stttf 5 0:3 0:3 0<Dlf— ;l/!7x/ 



t e r t ^;l/^^^U U-hi:^H7C«I 

[0 19 9] 
[fbl 5 0] 



H*£, IS 



-S CF 3 S03 
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5 w t %m\\LX, 1 8 w t %<D¥L&x?-/l/ffiJR£: L 

SWUU ^7hyi/-h±T«l 1 6°C, 9 0» 
IPSO. 7/im(?)l/^hI^Ml 

[0 2 0 0] C^LTf^tl/c^xWNlOUv'XM 
^KrFx^>vXf7^T«l/ci, SJS90°C> 
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84 



6 0»H©P EB*fTofc 0 Iffi^T. 2. 38%<DTM 
AH7k»*-ei»IBSI»Lfc 0 CO**, M12 2 
mj/cm 2 t\ 0. 2 7 5 mifgO L & S — Z/?k 
»«Lfc 0 B«»fc3 0»M3SSrtll/T^6PEB*fTo 
fe, Rl— fig|*ia«T 0 . 2 7 5 /i mitg<D L & S 

meo 3 1 ] rasa 

[0 2 0 1] 
[ft 1 5 1 ] 

CH 3 

-4- CH 2 -CH-J—fCH 2 — 64- 

V JL '60 V I 40 

c=o 

I 

OH , 

CH 3 

T*^^n§. )ISj3tJ£tf6 0 : 4 OOtTr.;l/^x/— 
t e r t-7W?{"Jl/-H:0«l$* (ASH 
MS) i%»J^LT, ^3§S 
[0 2 0 2] 

lit I 5 2] 20 

( CBr s 01:3803 

5w t %, 

[0 2 0 3] 

Cfki 53] 



CH 3 
— CH3 



CH 3 
1 



C0 2 — C— CH 3 
I 

CH 3 

30 

T^^ns 1 -7^>* t - 

"J V^|l]w t %jS*nLT\ 1 8 w t %<D?L^X^;Wg?& 
tLfco c<Dr§?££:S i »>x— /N±tcxvf yn- hmc 
*0JW5U *v h7 p U-h±Tififtl 10t, 90© 

[0 2 0 4] C 9 ITf StlfOx-ZNlOl/^X hi 

r Fx^v/vX-r^/^TS^Lfcm, ?SS9 0°C, 
6 0#Fb!cDP E B^tTofcio 1^T N 2. 38%<DTM 
AH7jc}SfK"ei»ffl31«L/£:o C*Dfcf?, IftfjSi8. 40 
5mJ/cm 2 T\ 0. 2 7 5 /i mfflO L & S — > 
*»#Lfc 0 Bitt»»c:3 0»Hl35S«LT^&PEB*ff 

ofc^tc^, ra— Ba^maa-eo. 275 jim<i<DL& 

[0 2 0 5] Sfc, BJtliafclP E B*fTofcfc*(OBg 
*HSfiOBWiix*;l/if— Eth«5. 5mJ/cm 2 T^ 

d> B^tc3 o»mtbt^5P e B*ftircm& 

[Xttffl 3 2] 

[0 2 0 6] 50 



Cftl 5 4] 

CH 3 

-f CH2 — chA— f ch 2 — c4~ 



OH 



I '40 

c=o 

I 

o- 



CH 3 

-C— CH 3 

I 



CH3 

t e r t-7f;W>*yu-hM»Id* 

[0 2 0 7] 
lit I 5 5] 

( €H~ s 

5 w t %. 
[0 2 0 8] 
Hfcl 5 6] 

CH 3 

CH 3 — C-0 2 C x 

I C=C 1 

CH 3 \CX)2-C-CH3 

I 

CH3 

T^^tlS^ t -yf;l/77l/- h**U VtC*f LT 3 
0 w t %®Dlt> 1 8 w t %£>¥L&x?7l/j§?8£ L 
/Co COig^S i *>x— /N±tcx^>n- hffitc^D 

[0 2 0 9] C«9 LT?#e>nfc^x-/N±cOUv ? X 

6 0#^C0P E B^fTofCo JKl^T, 2. 3 8%OTM 

AH*««"ei»His«ufco c^t^ mmtsi 2 

mJ/cm 2 T\ 0. 2 7 5 \i m*S<D L & S 

AWfcbfco BJtt«kl3 0»HI]fiWlLT^6PEB*ffo 

fcJfr&lCfc* IrI— Bg»*Sfi-e0. 2 7 SjimitiOL&S 

[0 2 10] Sfc, B^S^tCP E B^fTo fc^OBB 
*HftfiOBBffix*;l/^— E thfcfc 8mJ/cm 2 ^!), 
»fc»lc3 0#H««LTfr6P E B*frofc»&*cfc 

[^ss^j 33] ^its: 
[021 1 ] 

[ffcl 5 7] 
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CH 3 

-{-CH2 -CH-^— ("CH 2 — C-)H 



-f CH 2 — CH-4-f CH 2 — CH4- 




Testis, fflrictktfSO : 5 0<DtT-;l/7xy— 
t e r t-7f;W»Ul/-bi:0«I*» 
Mil) ^ §£58£ffl£LT. JSiSiS 

[0 2 12] 10 

[ft 15 8] 

( CBr 1 



T^Me/7x-;b3- Kx»>2* h iJ7U-hS5w 

t %, mm* 

[0 2 13] 
[ftl 5 9] 

CH3 
I 

CH 3 — C-0 2 C\^ ^ CHa 
CH 3 



C=C | 

\C02— C-CHa 



20 



0 w t %iSiPLT, 1 8 w t %4>¥Lffix^;l/jg?£i: L 
/Co COiSj«*S i ^x-/N±tcXtf>n-hffitc < fcO 

a*u *^h^u— h±Tia*i i o°c, 9o#r B io 

teo 

[0 2 14] L^ltfP»n/'c , )i-A±<Dk>*X« 30 
^Kr Fx+S/VX^y^TBftLfcf^ fifi9 0t, 
6 0#HOP E B%fTofco ttl^T, 2. 3 8%OTM 
AH*«*T?l»HI^«Ufco COk*, Mfttflttl 8 
mj/cm 2 t\ 0. 2 7 5 fim1®<DL&S 

tmistto i»3ommuj!)^peb«7o 

fcJf^lC fe, PI— MWHRJIT? 0 . 2 7 5 /1 mffSCO L & S 

[0215] stc, mffig.'&icp e B^n^tct^com 

WIMlOHttx*;!/*— E tht± 8mJ/cm 2 T^^ 
Wfc»fc 3 0 #HI»B lWe>PEB *fTo fcH^fc: fe 40 

[ftttffl 3 4] filSxt 
[0 2 16] 
[ftl 6 0] 




CH 3 



0 C-CHa 



CH 3 

T*7x2ti%>. fflricJt^7 0 : 3 0Olfx;l/7xy-;l/4: 
t e r t - l/>ki?)«i 

[0 2 17] 
[ft 1 6 1 ] 

( O-V 8 01:3503 

5 w t %, #f^it 
[0 2 18] 
[ftl 6 2] 



CH 3 

COz— C— CH 3 
I 

CH3 



'Jv^lT2 0 w t %S*PUT, 1 8 w t %0?L^x 
-hffifc<fc!>»(&U *yhyu-h±flWl 10 
MH«»*Ufc 0 

[0 2 19] C-5 bTt#?>n/c^x-^±C0b> ? XhM 
^rK r Fx+^Xf'^^DtL/ci, fflg9 0°C. 
6 0#FbWPEB«to/c 0 m^T, 2. 3 8%tDTM 

AH*»«Ti»Hia»Lfto coks, mm»ak3 5 

mJ/cm 2 T% 0. 2 7 5 \i mflg<D L & S — 
»«Lfco »jtt»fc:3 0»ffl]fiWtLT^6PEB*ffo 
Tc^\Z fe . IH— M*MS«T 0 . 2 7 5 /1 mfflO L & S 

[Jt*M 1 6] 0f&£ 
[0 2 2 0] 
Wfcl 6 3] 

CH3 

-f CH2 — CH f CH2 — C-V- 

V ■ y 50 V I 50 

C=0 



OH 



CH 3 

-C— CH3 
I 



CH 3 

^?n§, ffl/£Jt#5 0 : 5 0©lf-;l/7i/-;^ 
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MS) fc, WBKHMfcLT, IH» 
CO 2 2 1] 
Cfbl 6 4] 

^ % -S CF3SO3 

Testis h 'J 7x-;W7*-9i* h U 7U- 

5 w t %^iPUT. l 8 w t %o?L^^;bS^i: L 

S*frU *y h^l^-h±TSjSl 1 0°C, 9 0 5S>fffl£> 

**fr(,\ J?20. 10 

/Co 

[0 2 2 2] C 5 lTi5n/Ox-A±©U5;x M 
r FX^VXf^/VeWfcLfcft, Sjg9 0°C. 

6 OfWfflOP E B*tro/c 0 II^T. 2. 3 8%OTM 
AH7k«*-ei»Bia«Lfc:o coi:f, SgA^MIi 3 
mJ/cm 2 T\ 0. 2 7 5 /x mipSO L & S — 

0 °C. 6 0 fj>|ffl© P E B *fj o fc«-&Jcl«. 

ftU HI— f&I^S^&O. 2 7 5 /imf(i§^L& S/^ 

— T* ^ o fee 20 

Utttffl 1 7] 

[0 2 2 3] 

lit I 6 5] 

CH 3 



-fCH 2 — CH-)-4CH 2 — C-V- 
X 1 60 v I 40 



0 C-CH3 

I 

CH 3 

7?^£n&. fijSKJttf 6 0 : 4 ooen/^xy-^i: 30 
t e r t-7<f-fr*9 9V]s—ht(Dim&tii CASE 
MS) fc. WSftSJfcUT, «ifo£ 

[0 2 2 4] 

Hfcl 6 6] 

( CHr s 01=3803 

h "J 7x^;W7tc:')A h U 7U- 

5 w t %mu IT, 1 8 w t %oiixf;i/»iilii: L 

SflJU fry h^ly—b±VU&\ 1 0°C, 9 0#B(O 40 
^— ^^tV\ SS0. 7 /xm^b^XhM^fFML 
fc. 

[0 2 2 5] C 5 Ltf ^n/c^x-ZNlOU^X M 
£:K r Fx+^Xf7Mt*B7tL/cf, fiS9 0°C. 

6 0#KOP E B*ffofe 0 fiKV^T. 2. 3 8%<DTM 
AH7k*»t?l»nS«Lfco COfcf?* M*fil8m 
J/cm 2 t\ 0. 3/imfiOL&S^->§»»l/ 

/to LfrU 1 o»Bftfibt^6iaS9 o 

°C, 6 0»BOP E B^ffo/ci^:^ 

U B-HWaiTfttO. 3 /xmi|SOL& so 



[0226] */c. mymmcp EB*ftr>rc£%<Dm 

*Ma«OBflffix*;l/^— Eth«5. 5mJ/cm 2 t* 
^tC^Ethti 1 0mJ/cm 2 ^f: o 

itmm 1 s] sits 

[0 2 2 7] 
lit I 6 7] 

-fCH 2 — CH-A— £ CH 2 — CH-V- 




CH3 



t^?ns, jasgJt*' 5 7 0 : 3 o<73trx;i/:7x/— 

t e r t -^h^->*;b2px;l/^->X^lx>^0«a 

[0 2 2 8] 

[ftl6 8] ^ 

5 w t %^*PLT. 1 8 w t %<£>¥L^x^vWg?$£: L 
/co corgis i ^x-/N±&cx^>n— hffitc^t) 
^fi!U *y hJiTiSgl 10t, 9 0»B© 

/Co 

[0 2 2 9] C 5 LT*5ftft*x-A±Ol/^X 
r Fx+i/7Xf7/^gftLfci> rSS9 0 °C. 

6 0W^PEB^?to/Co l^T, 2. 3 8%OTM 
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